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HOW TO USE THIS SOIL SURVEY 


Ta SOIL SURVEY contains infor- 
mation that can be applied in manag- 
ing farms, ranches, and woodlands; in 
selecting sites for roads, ponds, buildings, 
and other structures; and in judging the 
suitability of tracts of land for farming, 
industry, and recreation. 


Locating Soils 


All the soils of Yellowstone County are 
shown on the detailed map at the back of 
this publication. This map consists of 
many sheets made from aerial photo- 
graphs. Each sheet is numbered to corre- 
spond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room ; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information. This guide lists 
all the soils of the county in alphabetic 
order by map symbol and gives the capa- 
bility classification of each. It also shows 
the page where each soil is described and 
the page for the windbreak group and 
range site in which the soil has been placed. 

Individual colored maps showing the 
relative suitability or degree of limita- 
tion of soils for many specific purposes can 
be developed by using the soil map and the 
information in the text. Translucent mate- 
rial can be used as an overlay over the soil 


map and colored to show soils that have the 
same limitation or suitability. For ex- 
ample, soils that have a slight limitation 
for a given use can be colored green, those 
with a moderate limitation can be colored 
yellow, and those with a severe limitation 
can be colored red. 

Farmers and those who work with farm- 
ers can learn about the use and manage- 
ment of the soils from the soil descriptions 
and from the discussions of the range sites 
and windbreak groups. 

Foresters and others can refer to the 
section “Use and Management of the Soils 
for Windbreaks,” where the soils of the 
county are grouped according to their suit- 
ability for trees. 

fanchers and others can find, under 
“Use and Management of the Soils for 
Range,” groupings of the soils according 
to their suitability for range, and also the 
names of many of the plants that grow on 
each range site. 

Engineers, builders, and community 
planners can find, under “Engineering 
Uses of the Soils,” tables that contain test 
data, estimates of soil properties, and in- 
formation about soil features that affect 
engineering practices. 

Scientists and others can read about how 
the soils formed and how they are classified 
in the section “Formation and Classifica- 
tion of the Soils.” 

Newcomers in Yellowstone County, 
Montana may be especially interested in 
the section “General Soil Map,” where 
broad patterns of soils are described. They 
may also be interested in the information 
about the county given in the section “Gen- 
eral Nature of the County.” 


Cover: Harvesting silage corn on irrigated soils in 
the Yellowstone River Valley. 
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SOIL SURVEY OF YELLOWSTONE COUNTY, MONTANA 


BY JAMES C. MESHNICK, F. T. MILLER, J. H. SMITH, L. GRAY, SOIL CONSERVATION SERVICE, AND W. C. BOURNE, 
MONTANA AGRICULTURAL EXPERIMENT STATION 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, AND UNITED STATES DEPARTMENT 
OF THE INTERIOR, BUREAU OF INDIAN AFFAIRS, IN COOPERATION WITH THE MONTANA AGRICULTURAL EXPERI- 
MENT STATION 


ELLOWSTONE COUNTY, located in the ungla- 

ciated semiarid high plains of south-central Mon- 
tana, has an area of 1,686,400 acres or about 2,611 square 
miles. Custer at the east boundary of the county is about 
65 miles from Laurel at the west boundary. Distances by 
air from Billings, the county seat, to the principal cities 
in the State are shown in figure 1. 
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Figure 1.—Location of Yellowstone County in Montana. 
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General information about the county can be found in 
the section “General Nature of the County” at the back 
of this survey. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Yellowstone County, where they are located, 
and how they can be used. The soil scientists went into the 
county knowing they likely would find many soils they 
had already seen and perhaps some they had not. As 
they traveled over the county, they observed the steep- 
ness, length, and shape of slopes, the size and speed of 
streams, the kinds of native plants or crops, the kinds of 
rock, and many facts about the soils. They dug many 
holes to expose soil profiles. A profile is the sequence of 
natural Jayers, or horizons, in a soil; it extends from the 
surface down into the parent material that has not been 


a much by leaching or by the action of plant roots 
9)4 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They clas- 
sified and named the soils according to nationwide, uni- 
form procedure, The soz series and the soi? phase are the 
categories of soil classification most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics, Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Elso and Grail, 
for example, are the names of two soil series. All the 
soils in the United States having the same series name are 
essentially alike in those characteristics that affect their 
behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases, The name 
of a soil phase indicates a feature that affects manage- 
ment. For example, Grail clay loam, 2 to 4 percent slopes, 
is one of several phases within the Grail series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These 
photographs show woodlands, buildings, field borders, 
trees, and other details that help in drawing boundaries 
accurately. The soil map in the back of this publication 
was prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in plan- 
ning the management of farms and fields, a mapping unit 
is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some other 
kind that have been seen within an area that is domi- 
nantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Two such 
kinds of mapping units are shown on the soil map of 


1 Italie numbers in parentheses refer to Literature Cited, p. 131. 
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Yellowstone County: soil complexes and undifferentiated 
groups. 

A soil complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot be 
shown separately on the soil map. Each area of a com- 
plex contains some of each of the two or more dominant 
soils, and the pattern and relative proportions are about 
the same in all areas. The name of a soil complex consists 
of the names of the dominant soils, joined by a hyphen. 
Danvers-Judith complex, 7 to 15 percent slopes, 1s an 
example. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown 
as one unit because, for the purpose of the soil survey, 
there is little value in separating them. The pattern and 
proportion of soils are not uniform. An area shown on 
the map may be made up of only one of the dominant 
soils, or of two or more. The name of an undifferentiated 
group consists of the names of the dominant soils, joined 
by “and.” Toluca and Wanetta clay loams, 0 to 2 percent 
slopes, is an example. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, or so severely eroded that 
it cannot be classified by soil series, These places are 
shown on the soil map and are described in the survey, 
but they are called land types and are given descriptive 
names. Riverwash is a land type in Yellowstone County. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Yellowstone County. A 
soil association is a landscape that has a distinctive pro- 
portional pattern of soils. It normally consists of one or 
more major soils and at least one minor soil, and it is 
named for the major soils. The soils in one association 
may occur in another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
compare different parts of a county, or who want to know 
the location of large tracts that are suitable for a certain 
kind of land use. Such a map is a useful general guide 
in managing a watershed, 2 wooded tract, or a wildlife 
area, or in planning engineering works, recreational 
areas, and community developments. It is not a suitable 
map for planning the management of a farm or field, or 
for selecting the exact location of a road, building, or 
similar structure, because the soils in any one association 
ordinarily differ in slope, depth, stoniness, drainage, and 
other characteristics that affect their management. 

The soil associations in Yellowstone County are clis- 
cussed in the following pages. 


Soils of Shale and Sandstone Uplands 


The soils of the shale and sandstone uplands are mainly 
shallow to moderately deep, well drained, and undulating 
to steep. They are mostly north of the Yellowstone River, 
but they also occur in the southwestern and sontheastern 
parts of the county. 

Elevation ranges from 2,700 to 5,000 feet. Annual 
precipitation is 10 to 16 inches. The native vegetation is 


dominantly grasses and low shrubs, though scattered 
conifers grow in areas of higher rainfall. These soils 
are used for grazing and for grain in a wheat-fallow 
rotation. 

Fight soil associations in Yellowstone County are on 
the shale and sandstone uplands. 


1. Bainville-Elso-McRae association: Undulating to hilly, mod- 
erately deep and shallow loams and clay loams underlain by 
silt loam to silty clay loam, and deep soils that are loam 
throughout; on shale and sandstone uplands 
This association of undulating to hilly soils is on the 

plain north of the Yellowstone River. The dissected land- 
scape is a pattern of winding valleys and coulees sepa- 
rated by knolls and ridges (fig. 2). The larger valleys are 
cut 50 - 150 feet below the highest ridges. The valleys 
are % to 14 mile wide and are filled with deep deposits 
of alluvium on fans, foot slopes, and narrow terraces. 
Scattered shale outcrops and thin sandstone ledges are 
along the rim of the deep valleys. In many places shale 
crops out on the bottom of the narrow tributary coulees. 
Streams flow intermittently when the snow melts in 
spring or after summer thunderstorms. Drainage is into 
the Yellowstone River. The vegetation consists mostly of 
grasses, shrubs, and scattered pine and juniper trees in 
deep coulees or on steep north slopes. A few cottonwood 
trees grow on the bottom of the valleys. 

Elevation ranges from 2,700 to 3,600 feet. The annual 
precipitation is 10 to 18 inches, mean annual temperature 
is 44 to 48° F., and there are 125 to 130 frost-free days. 

This association makes up 30 percent of the county. It 
is 45 to 60 percent Bainville soils, 20 to 35 percent. Elso 
soils, and 10 to 20 percent McRae soils. The rest is 
minor soils. 

The major soils in this association are well drained. 
The Bainville soils are on smooth broad ridges and the 
sides of shallow drainageways where slopes are 4 to 25 
pee cent. Their evayish-br own loam surface layer is under- 

Jain by a grayish-brown and light grayish-brown heavy 
silt loam substratum. Bedrock is at a depth of 20 to 40 
inches, 

The Elso soils have slopes of 20 to 85 percent and 
occur around shale and sandstone outcrops. Their thin, 
yellowish-brown light clay loam surface layer is under- 
lain by a yellowish- brown and pale-olive clayey sub- 
stratum. Bedrock is at a depth of 10 to 20 inches. 

The McRae soils are deep and occur on the alluvial 
terraces, fans, and foot slopes along the lower sides and 
bottoms of valleys. They have a grayish-brown loam sur- 
face layer and subsoil. 

Among the minor soils in this association are Worland, 
Travessilla, and Lohmiller soils. The Worland soils are 
on ridges and knolls without sandstone outcrops. The 
Travessilla soils are on ridges and knolls where hard 
sandstone crops out and are “along the top of sandstone 
ledges that form the rim of deep ‘valleys. The Lohmiller 
soils are on terraces, fans, and valley sides. 

Because the soils are steep and shallow to bedrock and 
precipitation is low, this association is better suited to 
grazing beef cattle than to crops. Forage plants grow 
moderately well on the Bainville and McRae soils and 
poorly on the Elso soils. Most areas of the Bainville and 
McRae soils that were dryfarmed have been seeded to 
hay and pasture. 
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Figure 2—Typical landscape of the Bainville-Elso-McRae association. 


Antelope and a few deer are the main game animals 
in this association. Sage grouse use the areas in sagebrush. 
Drilled wells are the most reliable source of water. 


2, Cushman-Bainville association: Undulating to rolling, mod- 
erately deep loams that have a clay loam subsoil or are under- 
lain by clay loam and silt loam; on shale uplands 

This soil association of undulating to rolling soils is 
on uplands. It is mostly in the northwestern part of the 
county, but small areas are scattered through the northern 
half. The bedrock is silty and loamy shale and sandstone. 
Drainageways are shallow and less than 500 feet wide. 
The vegetation consists mostly of grasses, forbs, and 
shrubs. 

Elevation ranges from 3,300 to 4,000 feet. The annual 
precipitation is 11 to 14 inches. The mean annual tem- 
perature is 45 to 47° F., and there are 120 to 130 frost- 
free days. 

This association makes up 7 percent of the county. It 
is about 45 percent Cushman soils and 40 percent Bain- 
ville soils. The rest is minor soils. 

The major soils in this association are well drained. 
The Cushman soils are gently sloping to moderately 
gloping. They have a grayish-brown loam surface layer 
and a Jight brownish-gray clay loam subsoil. 

The Bainville soils are sloping and occur on the tops 
of ridges and knolls that are the crests of undulating 
areas, They have a grayish-brown loam surface layer and 


a substratum that is mostly grayish-brown heavy silt 
loam. Depth to the underlying shale and sandstone ranges 
from 20 to 40 inches in the major soils. 

Among the minor soils are McRae and Haverson soils 
in drainageways, and Worland and Elso soils on uplands. 

The soils in most of this association ave or have been 
used for dryfarmed crops. The main crops are winter 
wheat and barley. In the drier northeastern part of the 
county, much of this association that was used as crop- 
land is now grazed by beef cattle or is reseeded to crested 
wheatgrass for hay and pasture. 

Antelope and sage grouse are the main wildlife. No 
streams flow in the association. Stock water is supplied 
by wells and surface reservoirs. 


3. Worland-Bainville-Travessilla association: Rolling to hilly, 
moderately deep and shallow fine sandy loams and loams under- 
lain by sandy Joam to clay loam; on sandstone and shale uplands 

This association of rolling to hilly soils is on the 
dissected sandstone and loamy shale uplands in the north- 
east quarter of the county. Ridges 2 miles wide separate 
valleys that are cut 50 to 200 feet below the ridgetops. 
The valleys, about a half mile wide, have steep side 
slopes. On the upper sides of the deeper valleys and 
side drainageways are outcrops of sandstone 20 to 50 feet 
thick. Sandstone outcrops and low ledges of shale and 
sandstone are scattered throughout the association be- 
tween the main valleys. Deep soils lie in the main drain- 
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ageways and on the fans at the mouth of tributary 
drainageways. Streams flow only when the snow melts 
rapidly or after hard rains in summer. The vegetation 
consists mainly of grasses, sagebrush, and sumac. 
Scattered pine and juniper trees grow along the rock 
ledges and in the deep coulees. A few cottonwood trees 
grow along the stream channel of the main valleys. 

Elevation ranges from 3,000 to 8,800 feet. The annual 
precipitation is 11 to 18 inches, mean annual temperature 
is 45 to 47° F., and there are 125 to 130 frost-free days. 

This association occupies about 5 percent of the county. 
Tt is about 40 percent Worland soils, 30 percent Bainville 
soils, and 15 percent Travessilla soils. The rest is minor 
soils. 

All the soils in this association except the Worland are 
well drained. The Worland soils are well drained and 
somewhat excessively drained. They are on ridges and 
knolls that have outcrops of soft sandstone. Their sur- 
face layer is light yellowish-brown fine sandy loam, and 
their substratum is mostly light yellowish-brown and 
pale-yellow fine sandy loam. Bedrock is at a depth of 20 
to 40 inches. 

The Bainville soils are on smooth broad ridges and 
knolls that do not have sandstone outcrops. They have a 
grayish-brown loam surface layer and a substratum that 
is mostly grayish-brown loam and heavy silt loam. Bed- 
rock is at a depth of 20 to 40 inches. 

The Travessilla soils are on ridges and knolls where 
hard sandstone crops out and are along the top of sand- 
stone ledges that form the rim of deep valleys. They have 
a thin, brown fine sandy loam surface layer. Their sub- 
stratum is yellowish-brown fine sandy loam and partly 
weathered sandstone fragments. Hard sandstone is at a 
depth of 10 to 20 inches. 

Among the minor soils in the association are McRae, 
Glenberg, and Haverson soils and patches of barren Rock 
land. The McRae and Haverson soils are on fans and 
terraces in the wide stream valleys. The Glenberg soils 
are on smooth slopes of the valley sides below sandstone 
outcrops. The barren Rock land occurs out of the main 
valleys. 

Because of the low annual precipitation, steep slopes, 
and shallow soils, nearly all of this association is used 
only for grazing beef cattle. Forage plants grow moder- 
ately well on the Worland and Bainville soils and poorly 
on the Travessilla soils, Much of the acreage of the Wor- 
land and Bainville soils was used for dryfarmed crops, 
but nearly all of this is now reseeded to grass, Some areas 
of the McRae, Haverson, and Glenberg soils in the wide 
valleys are used for dryfarmed crops and for hay. 

Antelope, deer, and sage grouse are the main wildlife 
in this association. Recreation development is limited by 
lack of water and low esthetic value, Stock water is sup- 
plied by wells and surface reservoirs. 


4. Bainville-Travessilla-Rock land association: Moderately steep 
and steep, moderately deep and shallow loams and fine sandy 
loams underlain by clay loam to fine sandy loam, and sandstone 
and shale Rock land 

_ This soil association of moderately steep to steep soils 

is on uplands northeast of Shepherd and on the south 
slopes of the Bull Mountains. The sandstone and silty 
shale bedrock has been dissected into narrow, smooth- 
topped ridges that are separated by deep, narrow coulees 


and dry stream valleys. Large, thick masses of sandstone 
crop out on the sides of the coulees and valleys. The most 
prominent features of the landscape are the vertical 
ledges of sandstone 20 to 50 feet thick. These ledges re- 
semble stairsteps. They begin just above the bottom of 
the valley and end at its rim. In some places three or 
four of these sandstone ledges crop out at different levels 
in a horizontal distance of 1 or 2 miles. Differences in 
elevation between successive ledges are 50 to 150 feet. 
The larger stream valleys contain thick alluvial deposits 
that surround knolls and hills consisting of shallow to 
moderately deep soils. The drainageways are tributaries 
of the Yellowstone River. The headwaters of Buffalo, 
Mill, Antelope, Rock, Railroad, and Pompeys Pillar 
Creeks are in this association. 

The vegetation consists of grasses, sagebrush, rabbit- 
bush, skunkbush, sumac, redcedar, and ponderosa pine. 
Trees are most common on the north slopes and the sides 
of deep coulees at higher elevations. 

Elevation ranges from 3,500 to 5,000 feet. The annual 
precipitation is 12 to 14 inches, the mean annual tempera- 
ture is 45 to 48° F., and the frost-free season is 120 to 
180 days. 

This association makes up about 8 percent of the 
county. It is about 40 percent Bainville soils, 25 percent 
Travessilla soils, and 20 percent Rock land. The rest is 
minor soils. 

The Bainville soils are moderately steep and occur on 
ridgetops and knolls in the wide valleys. They are well 
drained. They have a thin, grayish-brown loam surface 
layer and a loam substratum containing shale fragments 
below a depth of 20 inches. They are underlain by platy 
shale and sandstone at a depth of about 30 inches. 

The Travessilla soils are somewhat excessively drained. 
They lie immediately above the sandstone ledges and 
around scattered sandstone outcrops. They have a thin, 
brown fine sandy Joam surface layer. Their substratum is 
yellowish-brown fine sandy loam and partly weathered 
sandstone fragments. Hard sandstone is at a depth of 10 
to 20 inches. 

Rock land. consists of the sandstone ledges and esearp- 
ments and exposed shale below the ledges. Also below 
the ledges, and broken frem them, are large blocks of 
sandstone. 

Among the minor soils are sloping to moderately steep 
Apron soils on uplands and McRae and Lohmiller soils 
on the sides and bottoms of the widest valleys. 

Because of the steep slopes, low annual precipitation, 
and shallow soils, nearly all of this association is used 
for grazing beef cattle. Forage plants grow poorly on the 
Trayessilla soils but moderately well on the Bainville 
soils. Small areas of the Bainville soils on the wide ridge- 
tops, and the deep soils in the main valleys are used for 
dryfarmed small grains and hay. 

Rabbit, deer, antelope, sage grouse, and turkey are 
the main wildlife in this association, Pumped wells are 
the most reliable source of livestock water. 


5. Wormser-Lavina-Razor association: Undulating to rolling, 
moderately deep and shallow soils that have a dominantly clay 
loam subsoil; on sandstone and shale uplands 

This association of undulating to rolling soils is on 
plateaus and uplands in the western part of the connty. 

Most dvainageways are shallow and carry water only 
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when snow melts rapidly or when rains are heavy. A few 
valleys have steep sides. Fivemile Creek drains areas 
north and west of Billings, and Canyon Creek drains 
areas just north and northwest of Billings. Short drain- 
ageways that empty into a dry lake basin drain the area 
southwest of Broadview. The native vegetation is mostly 
grasses, sagebrush, and yucea. A few cedar and ponderosa 
pine trees grow in the steep-sided valleys 

Elevation ranges from 3,200 to 3,800 Post, The annual 
precipitation is "13 to 14 inches. The mean annual tem- 
perature is 44 to 46° F., and there are 120 to 125 frost- 
free days. 

This association occupies about 3 percent of the county. 
It is 55 percent Wormser soils, 15 percent Lavina soils, 
and 15 percent Razor soils. The rest is minor soils. 

The major soils ave in various positions, but all of 
them are well drained. Wormser soils have a thin, grayish- 
brown clay loam surface layer, a brown clay loam’ sub- 
soil, and_a pale-yellow clay loam substratum. Depth to 
shale and sandstone bedrock is 24 to 36 inches. 

Lavina soils have a brownish loamy surface layer. The 
subsoil of dark grayish-brown clay loam and dark-brown 
light clay is divectly underlain by shale and sandstone at 
a ‘depth of 8 to 20 inches. In most places Lavina soils are 
around barren rock outcrops, Cultivated Lavina soils have 
thin sandstone chips on the surface. 

Razor soils have a thin, pale-brown loam surface layer, 
a dark-brown to pale-brown heavy clay Joam subsoil, 
and a light yellowish-brown clay loam substratum. Depth 
to soft and’semihard shale i is 20 to 40 inches. 

Among the minor soils are the Midway, Travessilla, 
and Cushman soils, The Midway soils are on eroded up- 
lands. The Travessilla soils He immediately above the 
sandstone ledges and around scattered sandstone out- 
crops. The Cushman soils are in concave areas and are 
nearly level to gently sloping. 

Wormser and Razor soils ave used for small grains 
dryfarmed in a crop-fallow system. Lavina soils are used 
for range, but forage plants grow poorly, and sites suit- 
able for stock-water ponds are few. Springs do not oceur, 
and wells are generally drilled in the deepest: valleys. 

Some of the wide valleys ar ound Billings are used for 
homesites. Among the wildlife in this ‘association are 
antelope, rabbit, and sage grouse. Deer live in the deep, 
forested valleys, 


6. Pierre-Lismas-Kyle association: Rolling to moderately steep, 
shallow to deep silty clays and clays that are underlain by clay; 
on clay shale uplands 

This association of rolling to moderately steep soils 

oceurs on eroded uplands underlain by clay shale. The 
valley slopes are thick deposits of clay allnvinum that 
washed from the shale bedrock. About one-third of the 
association lies between Shepherd and Acton. The rest, is 
scattered along the south side of the Yellowstone River 
and in the southern part of the county. South of the 
Yellowstone River barren shale crops out on steep hills 
ent by many gullies. Stones and pebbles ave common on 
the surface along the Yellowstone River in areas of the 
shale uplands that were terraces. The intermittent drain- 
ageways are tributaries of the Yellowstone and Bighorn 
Rivers, The native i anes is mostly grasses and 
sagebrush, shrubs, and a few cedars. 


Elevation ranges from 3,000 to 4,800 feet. The annual 
precipitation is ‘Ll to 14 inches. The mean annual tem- 
perature is 45 to 48° F., and there are 120 to 125 frost- 
tree days. 

This association occupies about 11 percent of the 
county. It is 35 percent Pierre soils, 35 percent Lismas 
soils, anc 20 percent Iyle soils. The rest is minor soils. 

Pierre soils are on smooth, broad ridges, hills, and parts 
of the landscape not deeply cut by drainageways. The 
surface Jayer is light olive-brown silty clay, the subsoil 
is olive clay, and the substratum is olive and olive- gray 
clay. Depth to shale bedrock is 20 to 40 inches. 

The Lismas soils are on narrow, steep ridges and the 
sides of deep, narrow drainageways. The surface layer 
and most of the substratum ave light olive-gray clay. The 
substratum contains many shale fragments. Depth to 
shale bedrock is 10 to 20 inches. 

Kyle soils are in troughs between low ridges and on 
the sides and bottoms of wide valleys. The surface Jayer 
is grayish-brown silty clay, and the substratum is grayish- 
brown clay. Very gravelly loam, sand, or clay shale lie 
below a depth of 40 inches. 

Among the minor soils are Bone, Vananda, and 
Arvada soils on valley bottoms and Sage soils on the 
large drainageways west of Shepherd, 

This association is used mostly for grazing beef cattle. 
Forage plants grow poorly on the Lismas soils and 
moderately well on the Pierre and Kyle soils. Runoff 
water stored in small reservoirs is the most reliable source 
of stock water. Some Pierre and Iyle soils are used for 
wheat and barley dryfarmed in a summer-fallow system, 
but crop growth depends on the amount of precipitation 
during the growing season. Much water is available along 
the southern boundary when snow melts and when rains 
are heavy. 

Among the wildlife in the association are sage grouse, 
sharptail grouse, rabbit, and a few antelope and deer. 


7. Midway-Heldt association: Sloping to moderately steep, mod- 
erately deep and deep soils that are dominantly clay loam and 
silty clay loam throughout; on uplands and in valleys 
This association of sloping to moderately steep soils is 

on alluvial fans and terraces and on dissected uplands 
underlain by clay shale, mostly in the southeastern part 
of the county where high, narrow ridges and hills sepa- 
rate wide valleys. In the valleys are “isolated, low hills 
and knolls of shallow Midway soils surrounded by deep 
Heldt soils on alluvial fans and terraces. The area is 
drained by the headwaters of East Fork and Telegraph 
Creeks. The native vegetation is grasses, broom snake- 
weed, and sagebrush. 

Elevation ranges from 2,900 to 8,600 feet. The annual 
precipitation is 13 to 16 inches. The mean annual tem- 
perature is 46 to 48° F., and there are 120 to 125 frost- 
free days. 

This association occupies about 2 percent of the county. 
It is 45 percent Midway soils, 80 percent Heldt soils, and 
15 percent Work soils. The rest is minor soils, 

The Midway and Fleldt soils are well drained. The 
Midway soils occur on the tops and steep sides of ridges 
and hills, The surface layer is pale-olive clay loam under- 
Jain by pale-yellow heavy clay loam and a pale-olive, 
partly weathered platy shale substratum. Depth to the 
partly weathered shale is less than 20 inches. 
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The Heldt soils are on fans, terraces, and valley slopes. 
The surface layer is grayish-brown light silty clay loam, 
and the subsoil is erayish- brown silty clay loam. The 
substratum is light brownish-gray heavy silty clay loam 
jn the upper part. Depth to bedrock is over 48 inches. 

Among the minor soils are Work and Keiser soils on. 
fans, terraces, and valley sides, and McRae soils on broad 
stream terraces and valley sides. 

Most of this association is in the Crow Indian Reser- 
vation where it is used for grazing beef cattle. Forage 
plants grow poorly on the Midway ¢ soils and moderately 
well to well on the Eeldt and Work soils, Suitable sites 
and sufficient runoff water are available for stock-water 
ponds, Heldt and Work soils are suited to crops dry- 
farmed in a summer-fallow system. 

Among the wildlife in this association are sage grouse, 
sharptail grouse, rabbit, and a few deer and coyotes. 


8, Maginnis-Absarokee association: Undulating to steep, shallow 
and moderately deep soils that have a dominantly clay loam 
subsoil; on uplands 

This association of undulating to steep soils occurs on 
a deeply dissected plateau that is underlain by hard shale 
and sandstone. About: three-fourths of the association is 
in the southwestern part of the county and the rest is in 
the southeastern part, Steep-sided valleys 1,000 to 1,800 
feet wide and 150 to 300 feet, deep are cut. into the 
plateau. The land slopes gently from 3,000 feet at the 
Yellowstone River to 4,800 feet at the sonthern county 
line. Streams flow only when snow melts and when rains 
ave heavy. The main drainageways are Duck and Blue 
Creeks, which empty into the Yellowstone River, and 
Spring Creek, a tributary of Clarks Fork of the Yellow- 
stone River, The native vegetation is grasses and sage- 
brush. Cottonwoods, wild roses, and some junipers grow 
in the main valleys. 

The annual precipitation is 14 » 16 inches. The mean 
annual temperature is 45 to 47° F., and there are 110 to 
125 frost-free days. 

This association occupies about 7 percent of the county. 
Tt is 40 percent Maginnis soils, and 25 percent Absarokee 
soils. The rest is mimor soils. 

The Maginnis soils are stony and steep. They occur on 
the sides and hottoms of deep dr ainageways, on the valley 
rims, and on the upper sides of main valleys where shale 
and sandstone crop out; on the vertical parts of the valley 
sides, 

The surface layer of Maginnis soils is grayish-brown 
channery clay loam, and the subsoil is brown very chan- 
nery heavy clay loam. The substratum is sandy shale, and 
bedrock is at a depth of 4 to 15 inches. 

The Absarokee soils are on smooth plateaus between 
deep drainageways. The surface layer is gvayish-brown 
loam. ‘The brownish subsoil is loamy and clayey, The 
substratum is light yellowish-brown very channery light 
clay loam. The depth to hard sandstone is 20 to 40 inches. 

The minor soils are in the Amherst, Grail, and Farland 
series. The Amherst soils are on platean surfaces, on the 
edges of shallow drainageways, and on the narrow ridges 
where drainageways intersect. The Grail soils are on ter- 

races, fans, and vs alley sides. The Farland soils are on 

uplands and are nearly level to gently sloping. 

The Absarokee and Amherst soils not in the Crow 
Indian Reservation are used for small grains dryfarmed 
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in a crop-fallow system. The Maginnis soil is used only 
for grazing beef cattle. Forage plants grow well on 
Absarokee soils, moderately well on Amherst soils, and. 
poorly on Maginnis soils. ‘The Absarokee soils have few 
sites suitable for stock-water ponds. Springs and geeps in 
the main valleys supply adequate water for livestock on 
the Maginnis soils. 

Native wildlife includes rabbit, sage grouse, and sharp- 
tail grouse; pheasant and deer are in the main valleys. 


Soils of River Terraces, Low Alluvial Fans, and 
Flood Plains 


The soils of the river terraces and low alluvial fans are 
dominantly deep, well drained and moderately well 
drained, and nearly level to gently sloping. The soils on 
the flood plains not only are subject to overflow but also 
have a water table that fluctuates near the surface. The 
soils in this group are along major streams and on low 
river terraces throughout the county. The broadest: area 
is between Billings ‘and Laurel, 

Elevation ranges from 2,900 to 3,400 feet. Annnal 
precipitation is {1 to 13 inches. Most of the area ig irri- 
gated or used for community development. All climat- 
ically adapted crops are grown under irrigation, The 
saline and alkali soils are used for grazing and for irri- 
gated crops tolerant of salt and alkali. 

Three of the soil associations in the county are on river 
terraces, low alluvial fans, and flood plains. 


9. McRae-Lohmiller-Keiser association: Gently sloping to slop- 
ing, deep loams to silty clays underlain by clay to fine sandy 
loam; on high terraces and fans 
This association of gently sloping to sloping soils is on 

terraces and fans built up by large intermittent streams 
that flow into the Yellowstone River Valley. The associa- 
tion ocenrs between Billings and Laurel and northeast of 
Shepherd and Huntley. The smooth landscape is broken 
only between terrace levels or where widely spaced drain- 
ageways dissect the terraces. Two such drainageways are 
on Canyon Creek and Custer Coulee. The native vegeta- 
tion is mostly grasses, sagebrush, and rabbitbrush. 

Elevation is about 3, 100 feet, ‘The annual precipitation 
: ji to 18 inches. The mean annual temperature is about 

° ¥F., and there are 125 to 130 frost-free days. 

ni association occupies 7 percent of the county. It is 
40 percent McRae soils, 25 percent Lohmiller soils, and 20 
percent Ieiser soils. The ep is minor soils, 

The major soils are well drained. The McRae soils are 
on fans close to uplands that border river valleys. The 
surface layer and subsoil are grayish-brown loam, ‘and the 
substratum is pale-yellow or pale- olive loam to fine sandy 
loam. Depth to shale bedrock is 48 to 72 inches. 

The Lohmiller soils are on low terraces and along inter- 
mittent stream channels that drain the terraces. The sur- 
face layer is grayish-brown silty clay loam to silty clay. 
The substratum is stratified light olive-gray clay, pale- 
olive loam or heavy clay loam, and pale-yellow fine sandy 
loam. Depth to bedrock is more than 60 inches. 

The Keiser soils are on high terraces underlain by 
gravel. The surface layer is ‘erayish- -brown silty clay 
loam, the subsoil is brown silty clay loam or silty clay, 
and the substratum is light-gray silty clay loam to silt 
loam. 
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Among the minor soils are Thurlow, Fort Collins, and 
Lanrel soils. Thurlow soils are on river terraces and fans 
where intermittent streams flow into the river valleys. 
Fort Collins soils are on fans, terraces, and the sides of 
large stream valleys. Laurel soils that have been seeped 
by “overflow from irrigation canals occur in the river 
valleys. 

Most, of this association is irrigated. The major soils 
are easily managed, and crop growth is good. On outer 
margins of the river valleys, small grains are dryfarmed. 
In w vinter, beef cattle graze crop residues and hay crops. 
Some areas west, of Billings are used for housing sites. 

The main wildlife in this association is pheasant. 


10. Vananda-McKenzie-Arvada association: Level to gently slop- 
ing, deep clays to loams over clay; on terraces and fans and in 
dry lake basins 

This association of level to gently sloping soils is on 
dry lake basins, terraces, and fans in the northwest cor- 
ner of the county and on terraces northeast of Huntley. 
Distinct drainageways occur only at the outer edges of 
lake basins and on fans. They carry water only “when 
snow melts or rains are heavy. The lake basins are un- 
drained. The native vegetation is mostly western wheat- 
grass, sagebrush, and greasewood. 

Elevation is about 3,000 feet. The annual precipitation 
is 11 to 13 inches, the mean annual temperature is 46 to 
48° F., and there are 125 to 130 frost-free days. 

This association occupies about 3 percent of the county. 
Tt is 50 percent Vananda soils, 20 percent McKenzie soils, 
and 20 percent Arvada soils. The rest is minor soils. 

Vananda soils are well drained and level to gently 
sloping. The surface layer is grayish silty clay, and the 
subsoil is olive-gray and pale-olive heavy clay. The sub- 
stratum is mostly clayey and ranges from pale olive to 
pale yellow. Depth to bedrock is more than 60 inches. 

McKenzie soils are moderately well drained. They oc- 
cur in areas where water ponds, and greasewood and sage- 
brush do not grow. In these soils, gray clay extends from 
the surface to a depth of 88 inches, Below that depth is 
light olive-gray and pale-yellow clay. Depth to bedrock 
is more than 60 inches. 

Arvada soils are moderately well drained and nearly 
level. ‘The vegetation is spotty, and slickspots occur. The 
surface layer is light-gray loam, and the subsoil is 
brownish to grayish ‘clay. The substratum is grayish light 
clay loam, loa m, and fine sandy loam. Depth to bedrock i is 
more than 40 inches. 

Among the minor soils are Bone soils on fans, terraces, 
and dry lake basins, and Kyle soils on terraces of the 
major river valleys. 

Becanse the major soils ave clayey in the surface layer 
and subsoil, are very slowly permeable, and contain so- 
dium and other salts, they are better suited to range than 
to farming. The Vananda and Arvada soils in the valley 
of the Yellowstone River are irrigated to small grains, 
corn for silage, hay and pasture, but crop growth is poor. 
McKenzie soils do not occur in the irrigated valley around 
Huntley and Nibbe. 

The wildlife is mainly rabbit, sage grouse, and antelope. 
Ducks live near stock-water reservoirs and on flooded 
areas of McKenzie soils. 
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11. Haverson association: Level to gently sloping, deep loams that 

are underlain by loam and silt loam; on flood plains and terraces 

This association of level to gently sloping soils is on 
the flood plains and terraces of the Big Horn River, the 
Yellowstone River, Clarks Fork of the Yellowstone 
River, and Pryor Greek. Sandy and gravelly soils occur 
along river channels and on islands. Seeped and wet soils 
occur in oxbows and meanders. The native vegetation is 
mostly cottonwoods, wild roses, buckbrush, and grasses. 
On flood plains the water table is within 60 inches of the 
surface, and the soils are flooded when snow melts in 
spring. Willows, cattails, and sedges grow along water- 
filled oxbows. 

Ilevation ranges from 2,900 to 3,400 feet. The annual 
precipitation is 11 to 12 inches, the mean annual tempera- 
ture is 46 to 48° F., and there are 125 to 135 frost-free 
days. 

This association occupies about 5 percent of the county. 
It is 65 percent Flaverson soils, and the rest is minor soils. 

The Flaverson soils are well drained and occur on ter- 
races. The surface layer is grayish-brown loam. It is 
underlain by a light brownish-gray and light-gray loamy 
substratum. Depth to loose sanc and gravel i is more than 
60 inches, 

Among the minor soils are Lohmiller soils on terraces, 
Glenberg s soils on flood plains, and Alluvial land, both 
gravelly and mixed, on flood plains and islands. 

The soils on flood plains and islands ave used mostly 
for grazing beef cattle. Those on terraces and in the 
smaller stream valleys are irrigated or dryfarmed. Dry- 
farmed small grains and hay and pasture plants grow 
moderately well. Irrigated sugar beets, dry beans, corn 
for silage, alfalfa, and small grains grow well. 

The main kinds of wildlife a are pheasant, deer, raccoon, 
and rabbits. Ducks and geese live in sloughs a and on is. 
lands and sandbars. The rivers contain rainbow tr ‘out, 
sauger, white fish, suckers, and carp. 


Soils of High Terraces and Benches 


The soils of the high terraces and benches are domi- 
nantly moderately deep to deep and clayey and loamy. 
These soils ave well drained and nearly level to steep. 
They are mostly on high terraces along rivers and on 
benches south of the Yellowstone River. 

Elevation ranges from 3,000 to 4,200 feet. Annnal 
precipitation is Ti to 16 mene The native vegetation is 
grass, sagebrush, and greasewood, These soils are used 
for grazing, for grain dryfarmed i in a grain-fallow rota- 
tion, and for ir rigated crops. 

Three of the soil associations in the county are on high 
terraces and benches. 


12. Bew-Allentine association: Level to sloping, deep soils that 

have a clay subsoil; on terraces and fans 

This association of level to sloping soils is on terraces 
south of Shepherd and west of Huntley. The intermittent 
drainageways are tributaries of the Yellowstone River. 
‘The native vegetation is mostly grasses, sagebrush, and 
greasewood. 

The elevation is about 3,000 feet. The annual precipita- 
tion is 11 to 13 inches, the mean annual temperature is 
46 to 48° F., and there are 125 to 180 frost-free days. 
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This association occupies about 1 percent of the comnty. 
It is 60 percent Bew soils and 20 percent Allentine soils. 
The rest is minor soils. 

The major soils are well drained. Bew soils have a 
grayish-brown silty clay loam surface layer, The subsoil 
is brownish clay, and the substratum is grayish clay and 
heavy clay loam. Depth to bedrock is more than 60 inches. 

The surface Jayer and subsoil of Allentine soils are 
brownish clay, and the substratum is brownish to olive- 
gray clay. Depth to bedrock is more than 60 inches. 

Among the minor soils ave Bone and Sage soils on 
fans and terraces. 

Nearly all this association is in irrigated small grains, 
corn for silage, and hay and pasture. Beef cattle, dairy 
cattle, and sheep are the main livestock on irrigated 
farms. 

A few pheasants and rabbits are the main wildlife in 
this association. Ducks feed and nest in the drainage 
ditches, 


13. Wanetta-Keiser association: Level to steep, deep soils that 
have a clay loam to silty clay subsoil; on high terraces 

This association of level to steep soils is on gravel- 
capped sandstone and shale uplands along the Yellow- 
stone and Bighorn Rivers and east of Pryor Creek. Along 
the Yellowstone River, the terraces are 150 to 400 feet 
above the main channel. Between Billings and Huntley, 
the areas are dissected by deep valleys cut completely 
through the gravel capping. Shale and sandstone are 
exposed on the lower sides of these valleys, and gravelly 
alluvium covers the valley floor. Northwest and south of 
Custer the landscape is smooth, broken only by deep 
drainageways at the edge of the Big Horn and Yellow- 
stone River Valleys. The native vegetation is mostly 
grasses, sagebrush, yucca, skunkbush, and sumac. Pon- 
devosa pine and cedar trees grow in. the deep valleys on 
shale and sandstone outcrops. 

Elevation ranges from 3,000 to 8,600 feet. The annual 
precipitation is 11 to 14 inches. The mean annual tem- 
perature is 45 to 47° F., and there are 120 to 180 frost- 
free days. 

This association occupies 7 percent of the county. Tt is 
35 percent Wanetta soils and 380 percent Keiser soils. The 
rest.is Hilly gravelly land and minor soils. 

The major soils ave well drained. Wanetta soils are on 
smooth terraces betaveen deep drainageways. The surface 
layer is erayish-brown clay loam, the subsoil is brownish 
and grayish clay loam, and the substratum is light 
brownish-gray gravelly light clay loam, Depth to gravel 
is 20 to 40 inches. 

Keiser soils are on smooth terraces between deep drain- 
ageways. The surface layer is grayish-brown silt loam, 
the subsoil is brownish silty clay loam and silty clay, and 
the substratum is light-gray silty clay loam to silt loam. 
Depth to bedrock is more than 60 inches. 

Tilly gravelly land is on steep terrace edges along main 
valleys and on the sides of deep valleys and drainageways 
that cross the terraces. Among the minor soils are Shorey 
soils on fans and terraces and Toluca soils on smooth ter- 
races between deep drainageways. Pierre and Lismas 
soils are below the Hilly gravelly Jand, and Thurlow and 
McRae soils ave in the widest valleys. 
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The Wanetta and Keiser soils are used for dryfarmed 
and irrigated crops and for range. Hilly gravelly land is 
used only for range and as a source of gravel and sand. 
The lowest terraces along the Yellowstone River are irri- 
gated. Wheat, and barley are dryfarmed in a crop-fallow 
system. ‘This association has few springs or sites suitable 
for stock-water ponds. Pumped wells are the most reliable 
source of water. 

The main wildlife is upland game birds. Ducks and 
geese from the major rivers feed in the grainfields. A 
few pheasants live in the perennial stream valleys. Ante- 
lope live on nearly level terraces, and mule deer from the 
adjoining river bottoms feed in the brushy draws. 


14. Danvers association: Gently undulating to rolling, deep soils 
that have a silty clay and clay loam subsoil; on high benches 
and terraces 

This association of gently undulating to rolling soils 
is on high terraces near the headwaters of Arrow and 
Spring Creeks south of Ballantine and along Pryor Creek. 
The drainageways are tributaries of the Yellowstone 
River, Pryor Creek, and Fly Creek. Underlying gravelly 
sand is exposed at terrace edges and in deep drainageways 
that cross the terraces, Undissected terraces have a mantle 
of alluvium 8 to 6 feet thick. The native vegetation is 
mostly grasses and sagebrush. A few shrubs grow in the 
deep drainageways. 

Elevation ranges from 3,400 to 4,200 feet. The annual 
precipitation is 14 to 16 inches, the mean annual tempera- 
ture 1s 44 to 45° F., and there are 110 to 125 frost-free 
days. 

The association occupies about 4 percent of the county. 
Tt is 50 percent Danvers soils, 20 percent Shaak soils, 10 
percent Oburn soils, and 20 percent Hilly gravelly land. 
Small areas of other soils make up the rest of the 
association. 

Danvers soils are well drained. They occur on crests of 
low mounds, convex slopes, and along deep drainageways. 
The surface layer is grayish-brown silt loam. The subsoil 
is brownish silty clay and heavy clay loam. The substratum 
is white and light-gray light clay loam. The depth to un- 
derlying sand and gravel is 48 to 72 inches. 

Shaalk soils are on flats and concave slopes, and the 
Oburn soils are in slight depressions and nearly level 
areas where water collects. Hliilly gravelly land is on ter- 
race edges and the sides of deep drainageways that dis- 
sect the terraces. 

This association is used for range and for wheat and 
barley dryfarmed in a crop-fallow system. Crop growth is 
good on all the major soils. Beef cattle graze on crop 
residues and in the areas of Hilly gravelly land. Seeps 
and springs in deep drainageways and along terrace edges 
provide water for livestock. 

The wildlife in the association is mostly sage grouse, 
sharptail grouse, and pheasant. Antelope and deer from 
surrounding areas feed in the grainfields. 


Use and Management of the Soils 


The soils of Yellowstone County are used mainly for 
pasture and range and for irrigated and nonirrigated 
crops. This section explains how the soils can be managed 
for these main purposes and also for windbreakers and for 
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building highways, farm ponds, and other engineering 
structures. It also gives the predicted yields of principal 
irrigated and nonirrigated crops. Information on crops is 
given by describing general practices suitable for all the 
soils, then grouping the soils that require similar manage- 
ment, describing the group, and suggesting suitable man- 
agement for the group. 


Management of Irrigated Cropland 


About 86,364 acres in the county were irrigated in 1964. 
The main irrigated crops ave sugar beets, dry beans; si- 
lage corn, small grains, and hay. The most common needs 
in managing irrigated soils are practices for maintaining 
fertility, using water efficiently, and controlling erosion. 

The soils have a low content of nitrogen and phos- 
phorus. Legumes planted in the cropping system (7) and 
nitrogen and phosphorus fertilizers help correct this de- 
ficiency. Mineral fertilizers mainly supplement the natural 
supply during the year they are applied (3). Some phos- 
phorus fertilzer applied one year may be left. over for 
future years, but nitrogen fertilizer generally is not. The 
residual benefit of fertilizer is reduced if crop response is 
good or if excess water is applied. 

In the Yellowstone River Valley, the cropping system 
for deep, level, loamy soils is generally sugar beets for 2 
to 4 years, silage corn, small grains, or beans for 1 year, 
and then sugar beets. The cropping system for level clay 
soils is sugar beets for 2 or 3 years, silage corn or small 
grains for 1 year, and pasture for 2 or 3 years. Steeper 
soils generally are used more for pasture and alfalfa. 

The irrigation system is chosen to provide optimum 
control and distribution of water at minimum cost and 
labor. Overirrigation wastes water, leaches plant nutri- 
ents, and erodes the soi]. Excess water also creates drain- 
age problems, raises water tables, and increases soil 
salinity. On steeper soils, the risk of erosion is greater, 
and as surface soil erodes, subsurface layers that contain 
large amounts of carbonates or soluble salts may be mixed 
in the plow layer. This reduces crop yields and increases 
the cost of management. 


Management of Nonirrigated Cropland 


About 85,000 acres in Yellowstone County were dry- 
farmed in 1964. Winter wheat and barley are the major 
dvyfarmed crops. Spring wheat and oats are also grown. 
The low annual precipitation of 11 to 16 inches makes 
water conservation the primary concern in managing dry- 
farmed soils. If 8 to 12 inches of water are available in 
the soil during the growing season, crops can be expected 
to grow well. 

Most. dryfarmed soils have moderate fertility, but nitro- 
gen and phosphorus fertilizer may be needed. Fertility is 
highest immediately after the soils are plowed out of sod. 
Burning the stubble temporarily increases crop yields, but 
is ultimately harmful because it destroys crop residues 
that restore organic matter to the soil. 

The most common cropping system is small grains one 
year and fallow the next (6). Grasses and Jegumes can 
be grown on all dryfarmed soils (2). Fallow tillage helps 
to eliminate weeds, store moisture, and control soil blow- 
ing (6). Tilling is done mostly with sweeps, chisel. imple- 


ments, and rod weeders, implements that leave crop 
residues on the surface. This helps to control erosion. 

Soil blowing and water erosion can be controlled by 
protecting the surface with stubble mulch, by strip- 
cropping, by planting a cover crop on steep slopes, and by 
keeping a good stand of grass in pastures. Large fields 
can be striperopped, but some fields are too small or too 
irregular in shape to stripcrop. Soils haying 2 to 4 percent 
slopes may be suited to contour plowing. Stubble mulch 
tillage is needed on sandy soils, such as Worland fine 
sandy loam, and a permanent grass cover is needed in 
large areas of steep, thin, or sandy soils. Grasses should 
be grown as cover in drainageways to control erosion. 


Management of Saline and Alkali Soils 


There are about 82,000 acres of saline, saline-sodic, or 
sodic soils in Yellowstone County. About 6,000 acres are 
irrigated and 15,000 acres are dryfarmed. . 

Saline soils contain soluble salts in amounts that impair 
seed germination and plant growth. These soils do not 
contain exchangeable sodium. Because the salts flocculate 
the clayey subsotl, the physical condition and permeability 
of these soils are generally satisfactory. 

Alkali soils contain more than 15 percent exchangeable 
sodinm. They do not contain harmful amounts of salt. 
The clay in these soils is dispersed, the shrink-swell. poten- 
tial is high, and the permeability to water and air is slow. 

Saline-alkali soils contain harmful amounts of soluble 
salts and more than 15 percent exchangeable sodium. Be- 
cause the sodium content is high, the soils have poor 
physical condition and a high shrink-swell potential. The 
permeability to air and water is generally slow. If the 
concentration of soluble salts is high, the salts flocculate 
the soil and offset the effects of sodium. 

Soil salinity is caused by salty water that rises from 
high water tables. High water tables form because the 
soil has impermeable layers and poor drainage. Seepage 
from irrigation canals and ditches and overirrigation also 
may cause high water tables to form. 

Soil alkalinity is caused by parent material that con- 
tains sodium. Sodium rises to the root zone in ground 
water. In many places alkali soils have slick spots or pan 
spots on the surface. In some places, hydrolyzed sodium, 
or lye, dissolves organic matter, which collects on the sur- 
face in the form of a dark crust called black alkali. The 
adsorbed sodium on the exchange complex of the clays 
accounts for the poor physical condition and the high 
shrink-swell potential of alkali soils. These soils are dif- 
ficult to reclaim because they have slow permeability. 

Saline soils are reclaimed by removing salts. This can 
only be done by leaching with water. Leaching is done by 
ponding water on the soil or by overirrigation. Good 
drainage is necessary. In some areas, soluble calcium must 
be applied to flocculate the soils after the salt is removed. 

Alkali or saline-alkali soils are more difficult to reclaim. 
No single method applies in all cases. Thorough sampling 
and testing of the soils are necessary to determine what 
combination of methods to apply. If the sodium is con- 
centrated near the surface in scattered “pan spots,” or 
“slick spots,” the soil can be reclaimed by deep plowing or 
by spreading large amounts of gypsum or sulfur on the 
spots. Artificial leaching is required if sodium is present 
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throughout the soil or if sodium occurs in association with 
a high content of soluble salts. 

Salt-tolerant crops can be grown on soils in which 
salinity cannot, be entirely elimmated. Crops that are salt 
tolerant during germination can establish a satisfactory 
stand. Some crops are salt tolerant during later stages of 
growth but-are quite sensitive to salinity during germina- 
tion. Highly salt-tolerant crops are barley, sugar beets, 
anc western and tall wheatgrass. Crops that: have low salt 
tolerance are beans and white Dutch, alsike, red, and 
Ladino clovers. Special planting to minimize salt accumu- 
lation around the seed, irrigation to maintain. relatively 
high soil moisture, and water- conveyance and drainage 
systems may be required on saline soils. 


Capability Grouping 


Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of field crops. The groups 
are made according to the limitations of the soils when 
used for field crops, the risk of damage when they are 
used, and the way they respond to tr eatment. The group- 
ing does not take into account major and generally expen- 
sive landforming that would change slope, depth, or other 
characteristics of the soils; does not take into considera- 
tion possible but unlikely maj or reclamation projects; and 
does not apply to rice, cranberries, horticultural crops, or 
other crops requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a substi- 
tute for interpretations designed to show suitability and 
limitations of groups of soils for 1 range, for forest trees, 
or engineering. 

In the capability system, all kinds of soil are grouped 
at three levels, the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 


Carantiiry Crassns, the broadest groups, are designated 
by Roman numerals I through VITI. The numerals indi- 
cate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Class I soils have few limitations that restrict. their 
use. 

Class IT soils have moderate limitations that reduce 
the choice of plants or that require moderate con- 
servation practices. 

Class TIT soils have severe limitations that reduce 
the choice of plants, require special conservation 
pra Saeee) or both. 

Class IV soils have very severe limitations that re- 
duce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, or 
wildlife. 

Class VI soils have severe limitations that make them 
generally unsnited to cultivation and limit their 
use largely to pasture or range, woodland, or 
wildlife. ; 

Class VIT soils have very severe limitations that make 
them unsnited to cultivation and that restrict 


their use largely to pasture or range, woodland, 
or wildlife. 

Class VITT soils and landforms have limitations that 
preclude their use for commercial plants and 
restrict their use to recreation, wildlife, or water 
supply, or to esthetic purposes. 

Cavanitrry Suncrasses are soil groups within one class; 
they are designated by adding a small letter, e, 2, s, or ¢, 
to the class numeral, for example, IIe. The letter ¢ shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water 
im or on the soil interferes with plant growth or cultiva- 
tion (in some soils the wetness can be partly corrected by 
artificial drainage) ; s shows that the soil is limited mai inly 
because it is shallow, droughty, or stony; and ¢, used in 
only some parts of the United States, shows that the chief 
limitation is climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subclasses indicated by w, s, and ¢, ‘be- 
cause the soils in class V are subject to little or no erosion, 
though they have other limitations that restrict their 
use Targely to pasture, range, woodland, wildlife, or 
recreation. 

Caranitity Unirs are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pastiure plants, to reqiire 
similar management, and to have similar productivity and 
other responses to management. Thus, the eapability unit 
is a convenient grouping for making many statements 
about management of soils. Capability units are generally 
designated by adding an Arabic numeral to the subclass 
symbol, for example, ITe-1 or ITTe-2, Thus, in one sym- 
bol, the Roman numeral designates the capability class, 
or degree of limitation; the small letter indicates the sub- 
class, « or kind of limitation, as defined in the foregoing 
paragraph; and the Arabic numeral specifically identifies 
the capability unit within each subclass. 

In the following pages the irrigated and dryland capa- 
bility units in Yellowstone County are described and sue- 
gestions for the use and management, of the soils are 
given. To find the unit in which a given soil has been 
placed, refer to the “Guide to Mapping Units” at the back 
of this survey. 


Management of irrigated soils by capability units 


In this subsection, each irrigated capability wnit is 
described and soil characteristics and hazards of manage- 
ment are discussed. Suitable crops and management prac- 
tices are mentioned. 


CAPABILITY UNIT I-1, IRRIGATED 


This unit consists mainly of moderately fine textured 
to moderately coarse textured soils that are more than 60 
inches deep. These soils are well drained and nearly level. 
They occur on flood es terraces, and fans. Perme- 
ability is moderate, and avai lable water capacity is about 
10 inches. Fer tility and organic-matter content are moder- 
ate. Surface runoff is slow, and the hazard of water ero- 
sion is slight. Soil blowing is a hazard on fields left. bare 
in spring ‘and fall. Some areas on the low flood plains of 
the major rivers are subject to occasional flooding in 
spring. The frost-free season is about 125 days. 
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These soils are well suited to sugar beets, small grains, 
dry beans, corn for silage, canning crops, potatoes, and 
hay. Barnyard and green manures and commercial ferti- 
lizers are required to increase and maintain soil fertility. 
Barnyard manure is used for sugar beets, corn, and beans. 
Way responds well to phosphorus fertilizer after the first 
year of growth. 

Irrigation water can be applied by the gravity system. 
The border method of irrigation gives the best water 
distribution for hay, small grains, and pasture. Over- 
irrigation should be avoided, particularly in places where 
subsurface drainage outlets are difficult to install. Level- 
ing improves water distribution where the soil surface is 
uneven. These soils are not permanently damaged by deep 
cutting, but additional applications of barnyard manure, 
nitrogen, and phosphorus are beneficial where a sandy 
loam layer or a limy subsoil is exposed by leveling. 


CAPABILITY UNIT Ile-1, IRRIGATED 


This unit consists of deep and moderately deep, gently 
sloping, medium-textured soils on fans and terraces. Per- 
meability is moderate, and the available water capacity is 
5 to 9 inches. These soils absorb water easily, and runoff 
is slow. The hazard of soil blowing is slight to moderate. 
The frost-free season is 122 to 130 days. The fertility is 
high. 

These soils are suited to sugar beets, dry beans, corn for 
silage, small grains, alfalfa, and hay and pasture. Good 
growth of crops depends on use of barnyard and green 
manure and nitrogen and phosphorus fertilizers. Alfalfa 
benefits from phosphorus fertilizer after the first year. 
Soil blowing can be reduced by leaving the surface rough 
in winter and early in spring and by planting orchard- 
grass and bromegrass with alfalfa. 

All methods of irrigation can be used. The border 
method distributes water well on close-sown crops. Water 
erosion can be controlled in fields of row crops by using 
small streams and short runs. Leveling is needed in some 
areas to improve water distribution. Cuts made in leveling 
do not permanently damage these soils. 


CAPABILITY UNIT Ils-1, IRRIGATED 

This unit consists of well-drained silty clay loams and 
silty clays that are deep and moderately deep over gravel. 
These nearly level soils are on stream terraces. They have 
moderately slow permeability. The available water capac- 
ity ranges from 5 to 10 inches. Natural fertility is moder- 
ate, Runoff is slow, but soil blowing is a hazard if the 
granular surface is bare. The frost-free season is about 
125 days. 

These soils ave suited to sugar beets, dry beans, corn for 
silage, small grains, and hay and pasture. Sugar beets and 
dry beans require extra care in preparing the seedbed to 
avoid compacting the soil. Permeability and tilth are im- 
proved by growing sod crops, adding barnyard manure, 
and returning crop residue to the soil. Crops on these 
soils respond well to nitrogen and phosphorus fertilizers. 

If these soils are plowed when they are wet, hard clods 
form that are difficult to break down into a smooth seed- 
bed. Fall plowing allows winter freezing and thawing to 
break down the clods into fine granules. Because the dry 
granular surface blows easily, it should be left rough until 
planting time. 


All methods of irrigation can be used on these soils. 
The border method gives the best water control and dis- 
tribution for close-sown crops. In some places leveling is 
needed to improve water distribution. Cuts made in level- 
ing do not permanently damage these soils. 


CAPABILITY UNIT Hs-2, IRRIGATED 


This unit consists of deep, nearly level, loamy and clay 
loam soils on fans and stream terraces. ‘These soils have a 

assive cultivated surface layer and a slowly permeable 
subsoil. The available water capacity is about 10 inches, 
Runoff is slow, and the hazard of water erosion and soil 
blowing is slight. The frost-free season is about 125 days. 
The fertility is moderate. 

These soils are suited to corn for silage, to small grains, 
and to hay and pasture. Soil tilth and permeability can 
be improved by planting grass and legume crops at least 
half the time and by using green manure and barn- 
yard manure. Nitrogen and phosphorus fertilizers are 
beneficial. 

All methods of irrigation can be used. Leveling im- 
proves water distribution but temporarily reduces crop 
growth because it exposes saline or strongly alkaline soil 
layers. 

CAPABILITY UNIT Iis-3, IRRIGATED 

This unit consists of moderately deep, nearly level, 
well-drained, medium-textured to moderately fine tex- 
tured soils on stream terraces. These soils are underlain by 
gravelly sand. Permeability is moderate, and the available 
water capacity is 5 to 7 inches. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil blow- 
ing is moderate. The frost-free season is 125 to 130 days, 
The fertility is moderate. 

These soils are suited to sugar beets, dry beans, small 
grains, corn for silage, and hay and pasture. Crops re- 
spond well to green and barnyard manure and to nitrogen 
and phosphorus fertilizers. Soil blowing can be controlled 
by plowing in spring and leaving the soil rough in winter. 

All methods of irrigation can be used. The border 
method distributes water well on close-sown crops. Leach- 
ing of plant nutrients from these soils can be reduced by 
light, frequent irrigation. The soils can be leveled without 
permanent damage, provided the cuts do not expose the 
underlying sand and gravel. 


CAPABILITY UNIT Iw-1, IRRIGATED 

Lohmiller soils, seeped, 0 to 2 percent slopes, are the 
only soils in this unit. These soils occur on stream terraces 
and are deep, are nearly level, and have moderately slow 
permeability. These soils contain salts and have a water 
table within 8 feet. of the surface during part of the grow- 
ing season. The natural fertility is moderate, The avail- 
able water capacity is 10 inches. The frost-free season is 
about 125 days. 

Excess salts and wetness limit the choice of crops in 
undrained areas. Installing a system of open or closed 
drains to lower the water table is the first step in reclaim- 
ing these soils. Following drainage, the excess salts can be 
removed by leaching with irrigation water. 

During the reclamation period, sngar beets, small 
grains, barley, pasture plants, and other salt-tolerant 
crops can be grown. After these soils are reclaimed, corn, 
small grains, and alfalfa also can be grown. Barnyard 
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manure and crop residues mixed into the plow layer 
increase permeability and reduce the toxic eflect of the 
sults. Nitrogen and phosphorus fertilizers are beneficial. 
Pasture and hay benefit from commercial fertilizers after 
the first year. Where these soils are not reclaimed, alta 
fescue or tall wheatgrass can be seeded. 

Irrigation water should be applied gencrously while 
these soils are being reclaimed. The border method gives 
the best water control, Where needed, leveling improves 
water distribution. 


CAPABILITY UNIT Ile-1, IRRIGATED 

This unit consists of deep, gently sloping, well-drained 
silty clay and clay soils on fans and terraces. Permeability 
is slow, and the available water capacity is about 10 
inches. Runoff is slow. The hazard of soil blowing is 
moderate. The frost-free season is 120 to 130 days. The 
fertility is moderate. 

These soils ave suited to small grains, to corn for silage, 
and to hay and pasture. Sugar beets can be grown, but 
they require frequent light irrigation, 

These soils are hard to plow and work into a good 
seedbed, and the cost of power to cultivate them is high. 
Large clods form on plowed soil. The clods break down 
into granules after repeated wetting and drying. To con- 
trol soil blowing, these soils are plowed in fall and left 
rough in winter. Corn and grass respond well to nitrogen 
fertilizer, and phosphorus fertilizer benefits alfalfa after 
the first year. Green manure and barnyard manure ap- 
plied to row crops improve permeability and soil tilth. 

All methods of irrigation can be used. The border 
method distributes water well on close-sown crops. On 
the more sloping soils, short runs and small streams are 
required to control water erosion. Leveling is needed to 
improve water distribution in some places. Cuts made in 
leveling do not permanently damage these soils. 


CAPABILITY UNIT Ile-2, IRRIGATED 

This unit consists of deep, gently sloping to strongly 
sloping, well-drained, moderately coarse textured to mod- 
erately fine textured soils on fans, terraces, and valley 
sides. Permeability is moderate, and the available water 
capacity is 7 to 9 inches. Runoff is medium, and the haz- 
ard of erosion from irrigation water is high. The hazard 
of soil blowing is moderate. The frost-free season is 125 
to 130 days. The fertility is moderate. 

These soils are suited to small grains and to hay and 
pasture. Crops respond well to nitrogen and phosphorus 
fertilizers. Barnyard manure and crop residues help to 
maintain the organic-matter content. Soil blowing can 
be reduced by leaving the soil rough in winter and by 
plowing in spring. Row crops are planted on the contour 
to reduce water erosion. 

Corrugations, contour ditches, and sprinklers can be 
used to apply irrigation water. Seepage from irrigated 
valley sides into lower lying soils occurs if water distribu- 
tion is not carefully controlled. Shaping and leveling to 
improve distribution do not permanently damage these 
soils. 


CAPABILITY UNIT Ifs-1, IRRIGATED 

This unit consists of nearly level, well-drained, clayey 
soils on stream terraces, Permeability and runoff are slow, 
and the available water capacity is about 10 inches. The 


hazard of soil blowing is moderate to severe. The frost- 
free season is about 125 days. The fertility is moderate. 

These soils are suited to small grains, corn for silage, 
hay, and pasture. They are less well suited to sugar beets 
(fig. 3) and dry beans. 

The cost of power to cultivate these soils is high. Field 
machines puddle wet soils, and dry soils are cloddy. Fall 
plowing allows frost action and alternate wetting and 
drying to break down clods in winter. Tilth and perme- 
ability can be improved by heavy applications of green 
and barnyard manure and by leaving crop residues on the 
surface. Soil blowing can be controlled by leaving the soil 
rough until planting. Limiting row crops to no more than 
2 consecutive years helps to maintain soil structure. Crops 
respond well to nitrogen and phosphorus fertilizer. 

All methods of irrigation can be used. The border 
method is good for close-sown crops. Fields must be 
leveled to insure uniform water distribution, but cuts 
made in leveling do not permanently damage these soils. 


CAPABILITY UNIT W1Is-2, IRRIGATED 


This unit consists of shallow, nearly level to gently 
sloping, loamy soils on stream terraces and bottom lands. 
These soils are underlain by gravel and are well drained. 
Permeability is moderate, and the available water ca- 
pacity is 3 to 5 inches. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate. The frost-free season is 125 to 130 days. The 
fertility is moderate to low. 

These soils are suited to small grains and hay. They 
require frequent irrigation during dry periods, Soil tilth 
can be improved by using green and barnyard manure 
and by growing grass and legumes at Jeast half of the 
time. 

Contour ditches ave used to irrigate these shallow soils. 
Cuts made in leveling expose the gravel substratum in 
some places, 

CAPABILITY UNIT IVe~1, IRRIGATED 

This unit consists of shallow, gently sloping to moder- 
ately sloping, gravelly loam and clay loam soils on ter- 
races. These soils are underlain by gravel and sand. The 
available water capacity is 2 to 8 inches. Slopes are short 
and uneven, runoff is medium, and the hazard of water 
erosion is moderate. The frost-free season is about 125 
days. The fertility is moderate. 

These soils are suited to hay and pasture and_ small 
grains. A. suitable mixture is smooth brome, orchardgrass, 
and alfalfa, Small grains are grown only when it is 
necessary to reestablish hay and pasture crops. Barnyard 
manure and nitrogen and phosphorus fertilizers are ben- 
eficial, Hay and pasture crops respond to phosphorus fer- 
tilizer after the first year. Gravel in the surface layer 
interferes with cultivation in some areas, and row crops 
are difficult to grow because slopes are mneven. 

Corrugations, contour ditches, and sprinklers are used 
to distribute irrigation water. Light, frequent irrigation 
prevents leaching and erosion. Overirrigation causes 
seepage into surrounding soils. 


CAPABILITY UNIT IVs-1, IRRIGATED 

Vananda silty clay, 0 to 1 percent slopes, is the only 
soil in this unit. It is a deep, nearly level, alkali soil on 
stream terraces. Permeability is very slow, and the avail- 
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Figure 3.—Harvesting sugar beets on Bew clay in the Yellowstone River Valley. 
Capability unit IIIs-1, irrigated. 


able water capacity is about 10 inches. 
moderate. 

The crops grown on this soil are sugar beets, corn for 
silage, small grains, and alfalfa, but the soil is better suited 
to hay ov pasture, Row crops should be grown only occa- 
sionally. The choice of crops is limited by the alkalinity. 

This soil is hard to plow and work into a good seedbed. 
A thin, hard, surface crust that has wide cracks forms as 
the soil drys. The seedbed can be improved and crusting 
can be reduced by leaving crop residues on the surface. 
This soil is usually plowed in fall. Crops respond to barn- 
yard manure and nitrogen and phosphorus fertilizer. 

The border method of irrigation distributes water well. 
Leveling is needed to insure uniform water distribution. 
Deep leveling does not permanently damage this soil, but 
it may expose the strongly alkaline subsoil. 


The fertility is 


CAPABILITY UNIT IVs-2, IRRIGATED 


This unit consists of nearly Jevel to gently sloping, 
well-drained to moderately well drained loam and clay 
loam soils on stream terraces and fans. These soils are 
very saline and alkaline. Permeability is generally slow, 
but it is moderate where salts are concentrated in the 
surface layer. The available water capacity is 7 to 9 
inches. Runoff is slow, and the hazard of water erosion 
and soil blowing is slight. The fertility is moderate. The 
frost-free season is 120 to 180 days. 

These soils are suited to tall wheatgrass, meadow fox- 
tail, and alta fescue grown for hay and pasture. Where 
salts ave concentrated at the surface, only salt-tolerant 
annnal weeds or tall wheatgrass can be grown. In these 


areas a water table is commonly at a depth of 86 to 60 
inches. Small grains ave grown only when it is necessary 
to reestablish grass crops. The choice of crops is limited 
by the content of sodium and salts, and crops grow 
unevenly. 

The soils in this unit are difficult to cultivate. These 
soils are hard and cloddy. They slake and puddle when 
wet, and a hard crust forms as they dry. The crust makes 
it difficult for plants to emerge after sprouting. The seed- 
bed can be improved and crusting can be reduced by mix- 
ing barnyard manure and crop residues into the plow 
layer. 

The border method of irrigation is well suited. Soil can 
be reclaimed if salts are leached by excess water applied 
in Jevel borders. Soils that have gypsum salts in the 
surface layer can be reclaimed by deep plowing. 


CAPABILITY UNIT IVw-l, IRRIGATED 


This unit consists of moderately well drained loam and 
clay loam soils and poorly drained, saline loam and silty 
clay loam soils. These soils are deep and nearly level. 
Permeability is slow, and the available water capacity is 
7 to 9 inches. Runoff is moderate, and the hazard of 
water erosion and soil blowing is slight. The fertility is 
moderate. The frost-free season is 120 to 129 days. 

These soils are used for hay and pasture. Small grains 
normally are grown only to reestablish hay or pasture 
crops. 

The soils in this unit are difficult to cultivate. Thev 
puddle easily, and a hard crust forms on the moderately 
well drained soils as they dry. The high salt content of the 
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poorly drained soils limits the choice of crops. Tilth can 
be improved by applying barnyard and green manure 
and by installing drains. 

These soils are irrigated by the border method. They 
can be reclaimed if level borders are used to apply excess 
water to leach the salts. Drains are required where level 
borders are used. 


Management of dryland soils by capability units 


In this subsection, each dryland capability unit is 
described and soil characteristics and hazards of manage- 
ment are discussed. Suitable crops and management prac- 
tices are mentioned. 


CAPABILITY UNIT We-2, DRYLAND 
This unit consists of level to gently sloping, well- 
drained, medium-textured and moderately fine textured 
soils on terraces, fans, and uplands. These soils are 30 to 
more than 60 inches deep. Permeability is moderate to 
moderately slow, and the available water capacity is 7 
to 10 inches. Runoff is slow, and the hazard of water 
erosion and soil blowing is slight. The annual precipita- 
can is 14 to 16 inches, and the frost-free season is 110 to 
25 days. The fertility is high. 
nthe soils are suited to wheat and barley dryfarmed 
in a crop-fallow system. Alfalfa, safllower, and corn for 
silage also can be grown. Native grasses grow well, Nitro- 
gen “fertilizer is beneficial if the amount of available water 
is above average in spring. Phosphorus fertilizer benefits 
alfalfa the second year after seeding. Crop stubble left 
on the soil surface helps to hold snow cover and to in- 
crease water intake when rains are heavy. 


CAPABILITY UNIT Ils-t, DRYLAND 

This unit consists of deep, level to gently sloping, well- 
drained soils that have a loamy or clayey surface layer. 
The subsoil is slowly permeable clay. These soils occur on 
high stream terraces. They have moderate to high natural 
fort tility and organic-matter content. The available water 
capacity is about 10 inches. Runoff is slow, and the risk of 
water erosion and soil blowing is slight. The annual pre- 
cipitation is 14 to 16 inches, and the frost-free season 
ranges from 110 to 125 days. 

These soils are suited to wheat and barley dryfarmed 
in a crop-fallow system. Grasses and legumes grown in 
the rotation help maintain organic- -matter content, im- 
prove tilth, and increase permeability of the subsoil. Crops 
respond to phosphorus and nitrogen fertilizers if the soils 
are moist to a depth of more than 380 inches at seeding 
time. Crop residues left on the surface help to hold snow 
cover. The power costs increase when tillage is into the 
clay subsoil. 

CAPABILITY UNIT Ile-3, DRYLAND 

This unit consists of well-drained, slowly permeable 
silty clay and clay soils that have slopes of 1 to 4 percent. 
These soils oceur on fans, valley sides, and stream ter- 
races. The natural fertility and the permeability are 
moderate. Water erosion is a slight to moderate hazard, 
The available water capacity is about 10 inches, On the 
stronger slopes, loss of soil normally is caused by rill 
erosion. Soil blowing is a hazard in bare areas. The annual 


precipitation is 11 to 18 inches, and the frost-free season 
ranges from 115 to 130 days. 

These soils are suited to dryfarming, but the costs for 
power to cultivate them is high. Wheat and barley are 
grown in a crop-fallow sy stem, Crested w heatgrass, Si- 
berian wheatgrass, and western wheatgrass are grown for 
pasture and hay. 

Striperopping, contour tillage, and leaving crop resi- 
dues on the surface help to control water erosion and soil 
blowing. The surface should be left rough in winter to 
reduce soil blowing. Tf these soils are plowed when. wet, 
clods form that break down after repeated drying and 
wetting or through frost action. The soils on long valley 
sides need diversion terraces to control runoff from soils 
that te above them. Nitrogen and phosphorus fertilizers 
are beneficial 1f the soils are moist to a depth of more than 
30 inches at seeding time. 


CAPABILITY UNIT Ie-t, DRYLAND 


This unit consists of sloping, deep to moderately deep, 
loamy soils on high terraces, valley sides, and uplands. 
The surface soil is medium textured, and the subsoil is 
medium textured to moderately fine textured. These soils 
are underlain by shale. Permeability is moderate. The 
available water capacity is 6 inches in the moderately deep 
soils and 10 inches in the deep soils. The hazard of water 
erosion is moderate. Annual precipitation is 14 to 15 
inches, and the frost-free season is 110 to 120 days. The 
fertility is high. 

These soils are suited to small grains dryfarmed in a 
crop-fallow system. Crested wheatgrass, intermediate 
wheatgrass, and alfalfa ave grown for hay and pasture. 
Crops “yespond to nitrogen and phosphorus fertilizers if 
these soils are moist to a depth of 36 inches or more at 
seeding time. Water erosion and soil blowing can be con- 
trolled by contour or field stripcropping and by leaving 
crop residues on the soil surface. On long, steep, valley 
sides, diversion terraces are needed to control erosion. 


CAPABILITY UNIT IlIe-5, DRYLAND 


This unit consists of deep and moderately deep, gently 
sloping to moderately sloping soils on fans, valley § sides, 
and uplands. The surface soil is medium textured, and the 
subsoil is medium textured to moderately fine textured. 
Pebbles are on the surface in some areas, Permeability is 
moderate to moderately slow, and the available water 
capacity is 5 to 10 inches. Runoff is medium on slopes of 
more than 3 percent. The hazard of water erosion and soil 
blowing is moderate, The annual precipitation is 11 to 18 
inches, “and the frost-free season is 120 to 180 days. The 
fertility is moderate. 

These soils are suited to small grains dryfarmed in a 
crop-fallow system. Siberian, crested, and pubescent 
wheatgrasses are grown for hay and pasture. Nitrogen and 
phosphorus fertilizers are beneficial if annnal precipita- 
tion is above average. Returning crop residues to the soil 
maintains organic-matter content, improves soil tilth, and 
reduces erosion. 

Water erosion and soil blowing can be controlled by 
field or contour striperopping and by leaving crop resi- 
dues on the surface. Diversion terraces may be needed on 
valley sides to intercept runoff. The main watercourses 
shold be permanently sodded. 
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CAPABILITY UNIT IUIe-6, DRYLAND 


Yegen sandy loams are the only soils in this unit. These 
soils occur on terraces and fans. They are deep, are well 
drained, and have a sandy clay subsoil. Slopes range from 
0 to 10 percent. Permeability is moderately slow, and the 
available water capacity is about 8 inches. Surface runoff 
is slow to medium, and the hazards of water erosion and 
soil blowing are moderate. The annual precipitation is 14 
to 15 inches, and the frost-free season is about 125 days. 
The fertility is moderately high. 

These soils are suited to wheat and barley dryfarmed 
in a crop-fallow system. Alfalfa and crested, Siberian, 
and pubescent wheatgrasses are grown for hay and 
pasture, 

The rapid loss of organic matter in cultivated fields 
can be reduced by planting grasses and legumes in the 
cropping system and by returning all crop residues to the 
soil. Soil blowing and water erosion can be reduced by 
field or contour stripcropping in narrow strips, planting 
trees in windbreaks, and leaving crop stubble on the sur- 
face. Large waterways should be sodded. On long slopes 
and valley sides, the soils may need diversion terraces to 
intercept runoff from soils that lie above them. 


CAPABILITY UNIT IIIe-7, DRYLAND 


This unit consists of deep soils on fans, valley sides, 
and terraces, and soils that are on uplands and are moder- 
ately deep over sandstone. These soils are gently sloping 
to sloping. The surface soil is fine sandy loam, and the 
subsoil is sandy clay. Permeability is moderately rapid, 
and the available water capacity is 4 to 7 inches, Runoff 
generally is slow, but water erosion is likely on the steeper 
valley slopes that receive runoff from soils above them. 
These soils are also susceptible to soil blowing. The annual 
precipitation is 11 to 14 inches, and the frost-free season 
is about 125 days. The fertility is moderate. 

These soils are suited to small grains dryfarmed in a 
crop-fallow system. Alfalfa and crested, Siberian, and 
pubescent wheatgrasses are grown for hay and pasture. 

Soil blowing can be reduced by cropping in narrow 

ps, planting trees in windbreaks, and leaving crop resi- 
dues on the surface. The organic-matter content can be 
maintained by returning all crop residues to the soil. 
Crops respond to nitrogen fertilizer if the soil is moist to 
a depth of 86 inches or more at seeding time. Diversion 
terraces may be needed on valley slopes to intercept runoff. 


CAPABILITY UNIT IIIs-3, DRYLAND 


The unit consists of deep, nearly level, well-drained 
clayey soils, and complexes of deep, well-drained loamy 
soils and saline-alkali clayey soils. These soils occur on 
terraces, fans, and dry lake basins. They are slowly per- 
meablie to water, air, and plant roots, The available water 
capacity is 10 to 12 inches. Runoff is slow, and the hazard 
of water erosion is slight. The hazard of soil blowing is 
moderate. The annual precipitation is about 13 inches, 
and the frost-free season is 115 to 130 days. The fertility 
is moderate, 

These soils are suited to small grains dryfarmed in a 
crop-fallow system. Siberian, crested, and western wheat- 
grasses are grown for hay and pasture. 

The cost of power to cultivate these soils is high. The 
surface layer becomes cloddy if tilled when wet. Tilth and 
permeability can be improved by returning all crop resi- 


dues to the soil. Soil blowing can be reduced by leaving 
crop residues on the surface. 


CAPABILITY UNIT HIc-1, DRYLAND 


This unit consists of deep, nearly level, well-drained, 
medinum-textured to moderately fine textured soils on 
stream terraces, fans, and shale uplands. Permeability is 
moderate, and the available water capacity is about 8 
inches. These soils absorb water readily, and runoff is 
slow. The hazard of soil blowing is slight to moderate. 
The annual precipitation is 11 to 14 inches, and the frost- 
free season is about 125 days. The organic-matter content 
is medium, and the fertility is moderate. 

These soils are suited to small grains dryfarmed in a 
crop-fallow system. Crested wheatgrass and Siberian 
wheatgrass are grown for hay and pasture. Crop growth 
depends on the amount of water available. 

Nitrogen and phosphorus fertilizers benefit small grains 
where soils receive runoff from surrounding areas or 
where the soil is moist to a depth of more than 36 inches 
in fall and early in spring. The organic-matter content 
can, be maintained and soil blowing can be reduced by 
leaving crop residnes on the soil surface. 


CAPABILITY UNIT IVe-2, DRYLAND 


This unit consists of moderately deep sandy soils on 
fans and soils that occur on uplands and are moderately 
deep over sandstone. These soils are gently sloping to 
sloping. Permeability is moderately rapid, and the avail- 
able water capacity is 8 to 5 inches. These soils absorb 
water readily and have slow runoff. They are highly sus- 
ceptible to soil blowing. The annual precipitation is 11 to 
13 inches, and the frost-free season is about 125 days. 
The organic-matter content is low, and the’ fertility is 
moderate. 

These soils are suited to small grains dryfarmed in a 
crop-fallow system. Crested wheatgrass and Siberian 
wheatgrass are grown for hay and pasture. 

Soil blowing can be controlled by cropping in narrow 
strips, planting trees in windbreaks, and leaving crop 
residues on the soil surface. Emergency tillage to roughen 
the soil surface may be necessary when soil blowing is 
severe. The loss of organic matter can be reduced by re- 
turning all crop residues to the soil and by keeping till- 
age to a minimum. Nitrogen fertilizer is beneficial. 


CAPABILITY UNIT IvVe-3, DRYLAND 

This unit consists of deep, strongly sloping, well- 
drained, medium-textured soils on the edges of gravelly 
terraces and eroded fans. Permeability is moderate, and 
the available water capacity is 7 to 9 inches. Runoff is 
rapid, and the hazard of water erosion is moderate to 
severe. Sheet and rill erosion occur early in spring when 
runoff water from melting snow flows over soils that have 
a frozen subsoil. The annual precipitation is 14 to 16 
inches, and the frost-free season is about 125 days. The 
organic-matter content is medium to high, and the fer- 
tility is high. 

Suitable for hay and pasture are crested, Siberian, and 
western wheatgrasses, Alfalfa can be grown for hay and 
seed. 

Erosion can be controlled by contour stripcropping and 
by leaving crop residues on the surface. 


16 SOIL SURVEY 


CAPABILITY UNIT [Ve4, DRYLAND 
This unit consists of deep, strongly sloping soils on 
terraces, fans, and valley sides and moderately sloping 
soils that occur on uplands and are moderately deep over 
soft shale. These soils are medium textured. Permeability 
is moderate, and the available water capacity is 3 to 9 
inches. Runoff is medium, and the hazard of water erosion 
is moderate to high, The hazard of soil blowing is moder- 
ate to low. Annual precipitation is 12 to 14 inches, and 
the frost-free season is about 125 days. The organic- 
matter content is low, and the fertility is moderate. 
These soils are suited to small grains dryfarmed in a 
crop-fallow system. Grass seedings in eroded areas benefit 
from light applications of nitrogen fertilizer. Erosion can 
be reduced by contour stripcropping, by planting per- 
manent grass buffers, and by leaving crop residues on the 
surface. 


CAPABILITY UNIT IVe-5, DRYLAND 

This unit consists of deep soils on fans and soils that. 
occur on uplands and are moderately deep over shale. 
These soils ave moderately sloping and clayey. Perme- 
ability is slow, and the available water capacity is 7 to 10 
inches. Runoff ig medium, and the hazard of water erosion 
is moderate, The bare, granular surface layer is highly 
susceptible to soil blowing. The annual precipitation 1s 
about 12 inches, and the frost-free season is about 125 
days. The fertility is moderate. 

These soils ave suited to small grains dryfarmed in a 
crop-fallow system. Siberian, crested, and western wheat- 
grasses are grown for hay and pasture. 

Water erosion and soil blowing can be reduced by 
stripcropping or contour striperopping, by using tillage 
implements that leave the soil surface rongh, and by 
leaving crop residues on the surface. 


CAPABILITY UNIT Vw-l, DRYLAND 

Only Alluvial land, seeped, and Alluvial land, wet, are 
in this unit. These land types consist of poorly drained, 
loamy and clayey alluvium on terraces and fans. They are 
36 to more than 60 inches deep. A. permanent water table 
js within 36 inches of the surface and small spots of open 
water occur in some areas. 

The soils in this unit are suited to range. Birds use the 
plant cover for roosting, for nesting, and as escape lanes. 
Wildlife cover is reduced if plants of low quality are 
burned. 

CAPABILITY UNIT VIe-1, DRYLAND 

This unit consists of deep, moderately steep loamy soils 
on terrace edges and the sides of deep drainageways and 
of gently sloping to strongly sloping loamy soils that 
occur on uplands and are moderately deep and shallow 
over sandstone, The soils in valleys have a high available 
water capacity, but most precipitation is lost through 
surface runoff. Soils on uplands have 2 low available 
water capacity. The hazard of water erosion is severe, and 
the hazard of sotl blowing is moderate. The annual pre- 
cipitation is about 18 inches, and the frost-free season is 
125 to 180 days. The organic-matter content is low to 
medinm, and the fertility is moderate to low. 

These soils are suited to range. 


CAPABILITY UNIT Vie-2, DRYLAND 

Apron-Travessilla loamy fine sands, 7 to 15 percent 
slopes, ave the only soils in this wit. They occur on up- 
lands, ave somewhat excessively drained, and are deep 
over soft sandstone. Permeability is rapid, and the avail- 
able water capacity is 2 to 6 inches. Runoff is slow. Bare 
soils are susceptible to soil blowing. Annual precipitation 
is 12 to 13 inches, and the frost-free season is about 125 
days. The fertility is moderate. 

These soils are suited to range. 


CAPABILITY UNIT VIe-3, DRYLAND 
This unit consists of well-drained to somewhat exces- 
sively drained, sandy loam and Joam soils on plateans 
and eroded uplands. These soils are gently sloping to 
moderately steep and ave shallow over hard shale and 
sandstone or gravelly sand, Permeability is moderate to 
moderately rapid, and the available water capacity is 2 
to 4 inches. These soils absorb water easily, and runoff is 
slow. The hazard of soil blowing is moderate to high. The 
annual precipitation is 11 to 14 inches, and the frost-free 
season is about 125 days. The fertility is moderate to low. 
These soils ave suited to range. 


CAPABILITY UNIT VIe~1, DRYLAND 

This unit consists of soils that occur on uplands and 
valley sicles. These soils ave sloping to steep, medium tex- 
tured to moderately fine textured, and shallow to deep 
over shale. Permeability is moderate, and the available 
water capacity is 3 to § inches. Runoff is medium to rapid, 
and the hazard of water erosion is moderate to severe. The 
hazard of soil blowing is moderate to low, The annual 
precipitation is 11 to 14 inches, and the frost-free season 
is about 125 days. The fertility is moderate to low. 

These soils are suited to range. Crested wheatgrass and 
Siberian wheatgrass are grown on sloping soils. New 
seedings require protection from soil blowing. 


CAPABILITY UNIT VIw-1, DRYLAND 
This unit consists of deep, somewhat poorly drained, 
saline soils and moderately well drained, alkali soils, 
These soils are level to gently sloping. They occur on fans 
and terraces. The annual precipitation is about 13 inches, 
and the available water capacity is about 9 inches. 
These soils are snited to range. 


CAPABILITY UNIT VIw-2, DRYLAND 

This unit consists of deep, silty clay loam soils on 
stream-dissected terraces, and of clay soils in shallow de- 
pressions on uplands. These soils are level to gently slop- 
ing. Permeability is moderate to very slow, and the 
available water capacity is about 9 inches. Flooding and 
ponding ave moderate hazards, The annual precipitation 
is about 13 inches, and the frost-free season is about 125 
days. The fertility is moderate. 

These soils are suited to range. 


CAPABILITY UNIT VIs-1, DRYLAND 


This unit consists of deep, strongly alkaline, clay, clay 
loam, and silty loam soils. The soils have slow permea- 
bility, high alkalinity, and poor tilth. They are snited 
to range. 
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CAPABILITY UNIT VIIs-1, DRYLAND 
This unit consists of very shallow, channery clay loam 
soils and steep rock outcrop on the rims and sides of 
deep valleys of shale uplands. Permeability is moderate, 
and the available water capacity is 1 to 3 inches. Runoff 
is rapid, and the hazard of water erosion is high. 
These soils are suited to range. 


CAPABILITY UNIT VUs-2, DRYLAND 

This unit consists of deep, nearly level to sloping, mod- 
erately well drained, fine-textured, alkali soils on terraces 
and fans, Permeability is slow, and the available water 
capacity is about 10 inches. Runoff is slow to medium. 
The hazard of water erosion is moderate on the sloping 
soils. The soils in irrigated valleys have a water table 
within 5 or 6 feet of the surface. The fertility is moderate. 

These soils ave suited to range. 


CAPABILITY UNIT VIs-3, DRYLAND 


This unit consists of clay loam and Shale outerop. The 
soil occurs on uplands and is underlain by clay shale. It is 
shallow and steep, the permeability is slow, and the avail- 
able water capacity is 2 to 4 inches, Runoff is rapid, and 
the hazards of water erosion and soil blowing are moderate 
to high. The annual precipitation is 13 to 14 inches, and the 
fertility is moderate. 

This unit is suited to range. 


CAPABILITY UNIT VIIIw-2, DRYLAND 
Sage clay, 0 to 1 percent slopes, is the only soil in this 
unit. This soil is barren or nearly barren, wet, and salt 
crusted. The spotty vegetation consists of highly salt 
tolerant plants of no forage value. 


CAPABILITY UNIT VITIs-1, DRYLAND 


This unit consists of Riverwash and Rock land (fig. 4). 
This is wasteland that provides refuge for wildlife. 


Figure 4.—Rock land, locally called rimrocks, forms the valley rim near Billings. Capability unit VITIs-1. 
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Predicted Yields of Irrigated Crops * 


Tn table 1 are listed the predicted yields per acre of the 
principal irrigated crops grown in the county. The yield 
figures are av era ges of yields over long periods under two 
levels of management, Information obtained from indi- 
vidual far mers, from the Huntley Experiment Station, 
and from farm field trials was used. The yields in columns 
A are for average management, and those in columns B 
are for improved management. The management for each 
crop is discussed in the following paragraphs. 

For sugar beets, average management consists of apply- 
ing 60 pounds of nitrogen fertilizer, 80 pounds of phos- 
phorus fertilizer, and 5 to 10 tons of barnyard manure 
per acre, plowing in fall, seeding at random dates, and 
irrigating late in the growing season. Improved manage- 


? Ropert Bucuer, Yellowstone County extension agent, helped 
prepare this section. 
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ment consists of applying 100 pounds of nitrogen fer- 
tilizer, 125 pounds of phosphorus fertilizer, and 10 to 15 
tons of barnyard manure per acre, plowing im fall, pre- 
paring the seedbed by harrowing, floating, or packing, 
seeding no later than April 15 and as early as possible 
after the last killing frost, and ivrigating early to insure 
that seedlings have “ample moisture. 

For dry beans, average management consists of plant- 
ing at random in the rotation, applying 20 pounds of 
nitrogen and 40 pounds of phosphorus fertilizer per acre, 
but no manure, irrigating at random times and some- 
times too heavily, and harvesting at random times. Im- 
proved management consists of planting in strict rotation 
and never after a sod crop, preparing a firm smooth seed- 
bed, applying 60 pounds of nitrogen and 100 pounds of 
phosphorus fertilizer per acre, applying barnyard ma- 
nure, irrigating frequently, and harvesting in time to 
prevent shattering. 


Taste |.—Predicted average acre yields of principal irrigated crops under average and improved management 


[In columns A are yields under average management, and in columns B are yields that could be obtained under improved management. 
Absence of yield indicates soil is not suited to the crop. If a soil is not listed in this t nls it is considered not suitable for irrigated crops] 
Sugar beets | Dry beans Silage Alfalfa | Wheat, Barley 
corn hay 
Soil a | eee) Eee ee ella 
A B A B A B A | BY A B A B 
Tans Tons Cut. Cwt. Tons Tons Tons Tone Bu. Bu. | Bu. Bu. 
Arvada clay loam, 0 to 1 percent slope________- i LOE ence Sl ee ale Gist fate A 1.0 at 10 20 15 25 
Arvada clay loam, 1 to 4 percent slopes... __.- 6 V2 ete csltetesclcecseslae. 2 =| 2.0 2.5 10 20 To 25 
Bew silty clay loam, 0 to 1 percent slopes______. 17 22 18 22 19 27 4,5 6. 0 Al 65 60 95 
Bew clay, 0 to 1 percent slopes__--------2.-.-- 11 15 13 19 16 22 3.5 5.0 35 53 48 68 
Bew clay, 1 to 4 percent slopes_-_--.-.-.------- 10 13 10 16 ; 14 18 3.5 4.5 33 50 44 61 
Bew-Allentine clays, 0 to 1 percent slopes______- 11 15 13 19 | 16 22 3.3 4.5 35 53 48 68 
Fort Collins-Arvada clay loams, 0 to 1 pereent 
SIOPCS ctcoue.escteuscisn eee ececeestues 15 18 14 | 21 16 22 3.5 4.5 35 48 55 75 
i 
Fort Collins-Arvada clay loams, 1 to 4 percent | 

SMOPCSiancuen a sesosceasteeecopsa eee eowene 13 16 12 19 14, 20 3.5 4.5 31. 43, 50 70 
Fort Collins and Thurlow clay loams, 0 to 1 per- 

Cétit SlOPOS. ave cacieesesureeeeweeeeee eed - 18 22 23 29 17 27 4.0 5.5 44 65 60 95 
Fort Collins and Thurlow clay loams, | to 4 per- ' 

Cent SlOPGS io cee ek wee ee ee ce 16 20 21 26 17 26 4. 0 5.5 44 | 62 | 58 90 
Glenberg fine sandy loam, 1 to 4 percent slopes. . 16 19 18 21 16 23 4.0 5. 0 40 50 62 83 
Glenberg loam, 0 to 1 percent slopes-_._._____- 17 | 21 18 23 16 25) 4.0 5.5 45; 55 68 90 
Glenberg loam, gravelly substratum, 0 to 1 per- | | 

cent slopes bia eeatoeerdmseasteeues osas sss I4 18 19 24 15 22); 35] 45 38 49 54 74 
Grail clay loam, 2 to 4 percent slopes__-_______- | eeeee Seed Naaet ee (Nee ae (eee ome oO Mee | eS 3.0 45 38 58 55 90 
Grail silty clay, 0 to 1 percent slopes____-_.-._-_2|--.-__|.---_-]------|-----J-__--- fea ocec 3.0 5. 0 45 60 60 | 85 
Haverson loam, 0 to 1 percent slopes.____--___- 19 22! 18 25 18 27 4.5 6. 0 50 65 60 95 
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Tapux 1.—Predicted average acre yields of principal irrigated crops under average and improved management—Continued 


| Sugar beets | Dry beans Silage Alfalfa Wheat Barley 
| corn hay 
Soil _ : . ed . 
A B A B A B A B A B A B 
Haverson loam, clay substratum, 0 to 1 perecnt Si ae — ae sisi = ue ae on ae - oa 

MNO a ncSa ea Gates cna mee can ewes aaa 18 22 18 25 | 16 25) 4.0] 5.5 50 65 60 95 
Haverson clay loam, 0 to 1 percent slopes_..-.--|.-----j------ Vora scte lee fe ese lee aee 3.5 45 60 60 85 
Haverson silty clay loam, 0 to 1 percent slopes __ 17 20 19 26 17 27 4.0 6.0 44 60 64 95 
Havergon silty clay loam, 1 to 3 pereent slopes__ 16 19 16 21) 16 25 4, 0 6. 0 40) A6 61 86 
Haverson-Hysham loams, 0 to | percent slopes. _ LO By |) esd isles jesse 6 12 | 2. 0 4. () 25 35 30) AO 
Haverson loam, gravelly variant, 0 to 1 percent { 

SIODCS sess 2 Se sit yt eg tls wea sli ae iz. 20 17 23 16 23 35 4.5 41 52 60 77 
Hesper silty clay loam, 0 to | percent slopes_.._- 18 22 22 28 19 28 4.5 | 6.0 48 58 OAT 94 
Hesper silty clay loam, L to 4 percent slopes_——- 17 21 21 27 19 26 4.5 6. 0 45 55 56 | 92 
Hydro-Arvada clay loams, 0 to 2 pereent slopes |._..--).-----].-----].--.--|.-___- woe 3.0) 45 30 46 45 | 65 
Hysham-Laurel loams, 0 to 2 percent slopes__.-.|-...--|-.----|---_--|.-----|.----_|_----- Lo}; 20 10 20 20 35 
Hysham-Laurel silty clay loams, 0 to 2 percent | 

slopes. te itis ips eDiets Pe elie SS Seal Ca Sec (ene ed A eee as | Sees aur 1.0] 20 10 20 15 25 
Keiser silty clay loam, 0 to 1 pereent slopes.__-. 18 21] 22 | 28 | 19 28 4.5 6. 0 48 58 57 95 
Keiser silty clay loam, 1 to 4 percent slopes__-_-_- 16 20 21 26 18 26 4.5 6. 0 45 55 58 88 
Keiser silty clay loam, 4 to 7 percent slopes. —..-|....._|------|-----_|.--2-- | 47 24 40 5.0 42 50 53 81 
Keiser and Hesper silty clay loams, 0 to 1 percent | 

SlOPCSist. sce eee site tees Be 18 22 | 22 28 19 28 4.5 6.0 48 58 57 94 
Kyle silty clay, 0 to 1 percent slopes----------- wl} ou) oil az) af a] ast ao] 40] sa] as 75 
Kyle silty clay, 1 to 4 percent slopes_..-..--_-_--- 13 16 17 2} 16 22) 40! 6&0 36 57 53 80 
Lambert silt loam, 1 to 4 percent slopes_______. 16 19 19 24 17 25 4.0 5.5 42 52 55 82 
Lambert silt loam, 4 to 7 percent slopes... |. -2-)2 tJ | |e BO] 45 30 49 50 75 
Larim loam, 0 to 4 percent slopes__..-.-_-....-_|--_-__|.-..._|-----_|_-__-_|------|.. 2.5 3.5 261 38 3L 45 
Larim gravelly loam, 0 to 4 percent slopes. ___.. Shs ircllllod 22a Seek ae Se Ll alk 15 3.0 15 24 20 | 34 
Larim gravelly loam, 4 to 7 percent slopes___...j-..--./-.-___j_---..-|-----_].-----|------ 1.5 2.5 13 21 S8 30 
Lohmiller silty clay loam, 3 to 7 pereent slopes__|...---]-.----|..----|------ 16 29 | 25] 45 38 52 57 80 
Lohmiller siliy clay, 0 to 1 percent slopes. ——___- 13 {8 21 25 (7 27| 4.0) 60 40 60 60 86 
-Lohmiller soils, seeped, 0 to 2 percent slopes._ ._ 8 12 8 iB] £0 Ve ieee clenweee 22 34 26 40 
Lohmiller-Hysham silty clay loams, 0 to 1 per- 

COG MOOG oc os se wate Seieha Gannon eee 10 2. a |e 9 15; 20) 40 23 38 33 49 
Lohmiller silty clay, gravelly variant, 0 to 1 

poreetth slOGG8. 2. ne ee oe eowee cee 15 1s 15 21 16 23) BS] 45 38 52 57 80 
MeRac loam, 0 to 1 percent slopes____.._-----_- 19 22 23 28 WW} 28) 45] 60 48 5S 56 95 
McRae loam, 1 to 4 percent, slopes. 7 171} 20 21 2h 19 | 28] 445] 6.0 48 58 56 90 
MeRac loam, 4 to 7 pereent slopes... -_ | reece Saul rere ae Ov er Nee “ 16 21 401] 5.0) Al 49 50 77 
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Tapny 1.—Predicted average acre yields of principal irrigated crops under average and improved management—Con tinued 


Soil 


Sugar beets 


Silage 
corn 


Barley 


A 


B 


McRae-Hysham loams, 0 to 1 percent slopes---- 
McRae-Hysham loams, 1 to 3 percent slopes_-_. 
MeRae Hysham-loams, 3 to 6 percent slopes____ 
Shorey gravelly loam, 1 to 4 percent slopes___--- 
Shorey gravelly loam, 4 to 7 percent slopes_.-.-- 
Thurlow clay loam, 0 to 1 percent slopes_-_----- 
Thurlow clay loam, 4 to 7 percent slopes—.————_ 
Toluca clay loam, 0 to 1 percent slopes_-------- 
Toluca clay loam, 1 to 4 percent slopes...-.---- 
Toluca clay loam, 4 to 7 pereent slopes_-.------ 


Toluca and Wanetta clay loams, 0 to 2 percent 
slopes -.- ee Seo eons ees 


Toluca and Wanetta clay loams, 2 to 4 pereent 
slOP0Ss.s2ce5e. sosesccseasist Seopa 


Treasure fine sandy loam, 1 to 4 percent slopes-- 


Treasure fine sandy loam, 4 to 10 percent slopes_| 


Vananda silty clay, 0 to 1 percent slopes__- ~~. - 
Wanctta loam, 0 to 1 percent slopes_.-.-------- 
Wanetta loam, 1 to 4 percent slopes._..-----.--~ 


Wanetta gravelly loam, 0 to 2 percent slopes-_... 


Wanetta clay loam, 1 to 4 percent slopes_—__--- 
Wanctta-Larim clay loams, 0 to 1 percent slopes_ 
Wanetta-Larim clay loams, 1 to 4 percent slopes_ 
Wanetia-Larim clay loams, 4 to 7 percent slopes_ 
Yegen sandy loam, 0 to 1 percent slopes... —-__- 
Yegen sandy loam, 1 to 4 percent slopes__----.- 


Yegen sandy loam, 4 to 10 percent slopes._____- 


Tans 


Tans | Tons 


15 


a 2 


on 


peal 


on 


A B 
Bu. Bu, 
30 50 
20 | 35 
20 | 35 
50 77 
45 70 
60 95 
45 62 
54 90 
55 85 
50 77 
55 90 
56 84 
62 80 
45 60 
28 40 
54 86 
55 86 
35 45 
50 8 
AT 76 
43 70 
40 62 
29 43 
58 95 
55 89 
45 70 
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For silage corn, average management consists of plow- 
ing in fall, irrigating at random times and sometimes too 
heavily, applying no fertilizer or manure, seeding less 
than 380,000 plants per acre, and harvesting at 90-day 
maturity, Improved management consists of plowing in 
fall, preparing the seedbed, applying 160 pounds of nitro- 
gen and 100 pounds of phosphorus fertilizer per acre, 
applying manure, irrigating between the tasseling and 
silking stages of growth, spraying to kill weeds until the 
canopy develops, seeding about, 80,000 plants per acre, 
and delaying harvest until 110- to 120-day maturity or the 
last, killing frost. 

For alfalfa hay, average management consists of apply- 
ing 50 pounds of phosphorus fertilizer per acre, irrigating 
at random, and replanting after 4 to 6 years. _ Improved 
management consists of plowing under 120 pounds of 
phosphorus per acre, irrigating uniformly in border dikes, 
controlling alfalfa weevils, cutting no more than 3 times 
a year, and replanting after 4 years, 

For winter wheat, average management consists of ir- 
rigating at random and applying no fertilizer. Improved 
miunagement consists of applying 40 pounds of nitrogen 
and 15 pounds of phosphorus fertilizer per acre, con- 
trolling weeds, and irrigating uniformly by border dikes. 

For barley, average management consists of irrigating 
at random and applying no fertilizer. Improved manage- 
ment consists of applying 50 pounds of nitrogen and 25 
pounds of phosphorus fertilizer per acre, irrigating uni- 
formly by border dikes, and timing the last irrigation to 
prevent Jodging. 


Predicted Yields of Dryfarmed Crops 


Tn table 2 are listed the predicted yields per acre of 
dvyfarmed winter wheat and barley. The yields are based 
on information provided mostly by farmers. The yields 
in columns A are for average management, and those in 
columns B are for improved management. 

Average management of soils used for winter wheat 
consists of stubble mulch tillage, random fallow begin- 
ning late in May or early in June, seeding between An- 
gust 80 and September 10, and spraying weeds in seeded 
crops. Improved management consists of stubble mulch 
tillage, fallow begun early enough (late in April or early 
in May) to control weeds, seeding after September 10, 
applying fertilizer where soil is moist to a depth of 36 
inches or more, and spraying weeds in seeded crops and 
during fallow. : 

Average management of soils planted to barley consists 
of using a crop-fallow system and spraying weeds in the 
planted grain. Improved management consists of using 
a crop-fallow system, seeding early (by the middle of 
March, if possible), and spraying weeds in planted grain 
and during fallow. 

The amount of water available in the soil during the 
growing season is the most important factor affecting dry- 
farmed crops. Rainfall from April to Jime is the most 
important for crop growth, Rain during the summer fal- 
low period provides moisture for crops the next year. In 
fall, rain helps germinate new seedings and provide mois- 
ture for growth early in spring. 


TAaBLn 2.—Predicted average acre yields of dryfarmed winter wheat and barley under average and improved svil management 


[In columns A are yields under average management, and in columns B are yields that could be obtained under improved management. 
Absence of yield indicates soil is not suited to the crop. If a soil is not listed in this table, it is not suited to dryfarmed crops] 


Soil 


Absarokce clay loam, 1 to 4 percent slopes......-.----.------.-.-- 
Absarokee clay loam, 4 to 7 percent slopes...--.------...-------- 


Amherst clay loam, 7 to 15 percent slopes.___________.________ 
Amherst-Maginnis channery clay loams, 4 to 7 percent slopes. 
Apron fine sandy loam, 4 to 7 percent slopes 
Bainville loam, 2 to 7 percent slopes__.___._- 

Bainville-Worland complex, 4 to 7 percent slopes 
Bew silty clay loam, 0 to 1 percent slopes 
Bew clay, 0 to 1 percent slopes. 
Bew clay, 1 to 4 percent slopes 
Bew-Allentine clays, 0 to 1 percent slopes_ 
Big Horn clay loam, 0 to 2 percent slopes. .___- 
Cushman-Bainville loams, 1 to 4 percent slopes __ 
Cushman-Bainville loams, 4 to 7 percent slopes 
Danvers silty clay loam, 2 to 4 percent slopes 
Danvers silty clay loam, 8 to 15 percent slopes. - 
Danvers-Judith complex, 7 to 15 percent slopes__ 
Danvers-Shaak clay loams, 7 to 15 percent slopes. 
Elso clay loam, 4 to 7 pereent slopes....-.-_---- 
Farland-Lambert silt loams, 0 to 4. percent slopes... 
Fattig sandy clay loam, 4 to 7 percent slopes 
Fort Collins-Arvada clay loams, 0 to 1 percent slopes 
Fort Collins-Arvada clay loams, 1 to 4 percent slopes_____ 
Fort Collins and Thurlow clay loams, 0 to 1 percent slopes 
Fort Collins and Thurlow clay loams, 1 to 4 pereent slopes 


Winter wheat, Barley 
A | B A B 
Buy Bu, Bu. Bu. 

BR paeiaee Sas spas 26 30 37 44, 
= 23 27 34 41 
oe = 14 18 30 38 
- 14 18 32 40 
2 13 16 20 29 
10 15 16 23 
8 12 16 19 28 
eistak fist iastaes 4 17 24 24 80 
cepa eee oer é 16 22 24. 30 
. 16 22 24 30 
a 14 18 23 29 
2 Li 24. 32 43 

= 14 18 30 3 
StenduoSes cade eee 14 18 27 34 
spsaecicle ts il a Maret oat 25 30 38 48 
7 20 23 31 35 
: 14 18 27 30 

s 20 24 31 3 
2 10 13 19 27 
eae 24 28 30 34 
A 14 | 18 20 30 
as 16 21 23 32 
2 16 20 23 31 
i 18 24 26 35 
cfs acta la arash ad 17 24 26 35 
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Tanue 2.—Predicted average acre yields of dryfarmed winter wheat and barley wnder average and 


improved soil management—Continned 


Winter wheat Barley 
Soil 

A B A B 

Bu. Bu. Bu. Bu. 
Gilt Edge-Allentine complex, 2 to 7 percent slopes ........--.------------------------ 12 16 25 29 
Glenberg fine sandy loam, 1 to 4 percent slopes_...-.-..-----.-.----.---------------- 10 13 20 3t 
Glenberg loam, 0 to 1 percent slopes. -_.--..--------.------------------------------ 14 20 21 28 
Glenberg loam, gravelly substratum, 0 to 1 percent slopes_ iS 13 17 20 33 
Grail clay loam, 2 to 4 percent slopes.-_------- ee 2 22 28 24 36 
Grail silty clay, 0 to 1 percent slopes -__ # 22 28 24 36 
Grail soils, 2 to 15 percent slopes... .__ 22 28 32 | 39 
Tlaverson loam, 0 to 1 percent slopes 17 21 24, | 34 
Haverson loam? clay substratum, 0 to 1 percent slopes. eee bene em eta aetetes ee heer Se 18 23 26 | 35 
Haverson clay joam, Otol percent slopes : 18 24. 27 36 
Haverson silty clay Jos ain, 0 to 1 percent slopes z {gs 23 26 35 
¥laverson silty clay loam, 1 +o 3 percent slopes = 18 22 26 3 
Haverson-Hysham loums, 0 to 1 percent slopes = 13 17 18 | 24 
THeldt silty clay loam, 4 to 7 perecnt slopes_-_ 17 21 25 32 
Tlesper silty clay loam, 0 to 1 percent slope: 18 22 24 30 
Fesper silty clay loam, | to 4 percent slopes_ 18 22 24 30 
Hopley loan, 4 to 7 percent slopes___--~._.- : 18 23 31 35 
Hydro-Allentine complex, 2 to 7 pereant slopes. - 12 16 20 27 
Hydro-Arvada clay loams, 0 to 2 percent slopes- = 14 18 22 29 
Keiser silty clay loam, 0 to 1 percent slopes_...-..._---_----.....------------------- 18 23 25 3 
Keiser silty clay loam, 1 to 4 pereent slop 18 23 25 30 
Keiser silty clay loam! 4 to 7 percent slopes... 16 20 23 29 

le silty clay, 0 to 1 percent slopes._--.- 16 20 23 28 

Kyle silty clay, 1 to 4 percent slopcs.- = 16 20 26 34 
Kyle silty clay, 4 to 7 percent slopes_-- 3 15 18 22 29 
Lambert silt loam, 1 to 4 percent slopes_...-----------------------------------+---- 17 21 25 31 
Lambert silt loam, 4 to 7 percent slopes___-.-------.----.-------------------------- j 16 20 23 29 
Lambert silt loam, 7 to 15 percent slopes. a 10 14 16 22 
Larim loam, 0 to 4 percent slopes_------ = 8 12 14 17 
Larim gravelly loam, 0 to 4 percent, slopes = 6 9 12 16 
Larim gravelly loam, 4 to 7 percent slopes 6 9 11 16 
Lavina loam, 2 to 4 percent slopes... 1-4. needed enn ne nono enon nee eee 10 13 15 21 
Lohiniller silty clay loam, 3 to 7 percent s < . 17 21 24 30 
Lohmiller silty clay, 0 to 1 percent slopes___------. S 18 22 26 34 
Maginnis channery clay loam, 7 to 15 percent slopes_- 10 13 21 29 
McRae loam, 0 to 1 percent slopes. -_----.------- 4 18 23 26 85 
MeRae loam, 1 to 4 percent slopes_ = 18 23 26 35 
MeRae loam, 4 to 7 percent slopes-----.-.-----.---------------------------------- 16 22 25 34 
MeRae ‘loam, 7 to: 15 percent sloptss 5.22. scsuce ce cseceocete ceees gue peaweseeeeeee 12 16 19 28 
MceRae-Hysham loams, 9 to 1 percent slop 3 16 21 23 32 
MeRae-Hysham loams, 1 to 8 percent slope as 16 21 23 32 
McRae-Hysham loams, 3 to 6 percent slope . 15 20 21 3 
Midway-Razor clay loams, 4 to 7 percent slope: e 14 18 20 29 
Oburn-Shaak complex, 0 to 1 percent slopes__.______--.--.--------__--_------------ 24 | 29 35 39 
Oburn-Shaak complex, 1 to 4 percent slopes..-____--------------------------------- 22 27 31 35 
Pierre clay, 4 to 7 percent slopes__------- = 10 13 19 23 
Razor clay loam, 2 to 7 percent slope____---- . 18 22 26 30 
Razor-Cushman complex, 2 to 4 pereent slopes. - 18 22 26 30 
Ryegate fine sandy loam, 2 to 4 percent slopes. 2 15 20 | 22 i 31 
Shauk silty clay loam, 0 to 1 percent slopes_- zs 28 33 | 43 | 52 
Shank silty clay loam, 1 to 4 percent slopes-_.-.-.._-------------------------- - 26 3 40 48 
Shonkin Joam, 0 to 1 percent slopes--___- 7 24 33 38 46 
Shorey gravelly loam, 1 to 4 pereent slope J 14 16 19 22 
Shorey gravelly loam, 4 to 7 percent slopes. 2 3 15 18 21 
Thurlow clay loam, 0 to 1 percent slope: 20 24 30 35 
Thurlow clay loam, 4 to 7 percent: slopes 17 24 26 35 
Toluca clay loam, 0 to 1 pereent slopes 2 17 24 | 26 35 
Toluca clay loam, t to 4 percent slope : 15 19 22 30 
Tolitea clay loam, 4 to 7 percent slopes___ 3 13 17 20 27 
‘Treasure fine sandy loam, | to 4 percent s : . 15 20 23 29 
Treasure fine sandy loam, 4 to 10 pere 2 12 16 20 24 
Wanetta loam, 0 to 1 percent slopes a 16 20 29 37 
Wanetta loam, | to 4 percent slopes —_-_ = 16 20 29 37 
Wanetta gravelly loam, 0 to 2 percent slope é 14 18 25 35 
Wanetta clay loam, 0 to 1 percent slope < 17 21 28 38 
Wanetta clay loam, | to 4 percent slopes..--------.-------------------------------- 16 20 27 36 
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Tasin 2.—Predicted average acre yields of dryfarmed winter wheat and barley under average and 
improved soit management—Continued 


Winter wheat Barley 
Soil 

A B A B 

Bu. Bu. Bu. Bu. 
Wanctta-Larim clay loams, 0 to 1 percent slopes_._....----------------------.------- 14 17 22 29 
Wanetta-Larim clay loams, 1 to 4 percent slopes_____.----------------------- s 13 16 19 26 
Wanetta-Larim clay loams, 4 to 7 percent slopes___._.--_--_-----.-.--------- : 13 15 19 24 
Work clay loam, 1 to 4 pereent slopes___ pas 26 30 29 39 
Work clay loam, 4 to 7 percent slopes__ os 19 25 28 38 
Worland fine sandy loam, 2 to 7 percent slopes______-_-_--..------------------------ 13 16 20 30 
Wormser clay loam, 1 to 4 percent slopes...._.__.---.-----.------------------------ 20 26 29 38 
Wormser clay loam, 4 to 7 percent slopes. a 19 25 | 31 42 
Wormser-Lavina olay loams, 2 to 4 percent slop 2 16 21 25 | 32 
Wormser-Worland sandy loams, 4 to 7 percent slopes 7 18 24 27 |} 35 
Yegen sandy loam, 0 to 1 percent slopes___.__.__.-.-------_-.------------- 2 22 28 35 | 52 
Yegen sandy loam, 1 to 4 percent slopes_.......----------------------------- e 2] 27 32 | 49 
Yegen sandy loam, 4-to 1O percent slopes 36 22 nee eee eee ee eet eess, 19 25 30 | 46 


Use and Management of the Soils for 
Windbreaks 


In this subsection the management of windbreaks is dis- 
cussed, and the windbreak suitability g groups in which the 
soils of the county have been placed are described. 


Tree windbreaks 


Tree windbreaks are planted on farms and rangeland to 
control snow drifting and soil blowing. They are most 
effective where trees are planted in rows at right angles to 
the direction of prevailing winds. In Yellowstone County 
windbreaks are generally required on dryland soils out- 
side the river valleys. They are particularly effective in 
controlling soil blowing on’ cultivated sandy soils. In the 
irrigated valleys, they are planted mainly around feedlots 
and for home beautification. 

Soil characteristics that affect windbreak suitability are 
the amount of and depth to lime, the depth to bedrock, 
the available water capacity, the texture, the amount of 
coarse fragments, the permeability, the degree of wetness, 
and the alkalinity and salinity of the soil. Trees and 
shrubs are selected that survive and grow rapidly on a 
given soil. Preparing the seedbed, conserving water, 
timely planting, controlling weeds, ‘and preventing soil 
blowing in the seedbed are measures necessary to estab- 
lish a windbreak. 

Broad-leaved trees and shrubs planted for windbreaks 
in the county are American elm, green ash, Siberian elm, 
white willow, golden willow, cottonwood, Russian-olive, 
Siberian crabapple, Harbin pear, caragana, honeysuckle, 
lilac, chokecherry, American plum, skunkbush sumac, 
purple willow, buffaloberr y, sandcherry, Nanking cherry, 
and dogwood. 

Evergreen trees planted for windbreaks are ponderosa 
pine, Colorado blue spruce, Rocky Mountain juniper, 
Douglas-fir, and Scotch pine. 

The hardiest species are caragana, Russian-olive, Si- 
berian elm, green ash, ponderosa pine, and Rocky Moun- 
tain juniper. ~ Willows and cottonwoods grow best on soils 
that are moist throughout the year. 


Species that tolerate slight to moderate salinity or 
alkalinity in the soil are Russian-olive, buffaloberry, cot- 
tonwood, golden willow, white willow, Siberian elm, and 
Rocky Mountain juniper. 


Windbreak suitability groups 


The soils of Yellowstone County are placed in five 
groups according to their suitability for windbreak plant- 
mgs. In the following paragraphs each windbreak suit- 
ability group is described, and the species of trees and 
shrubs most suitable to the group are listed. Windbreaks 
planted on any soil within a suitability group require 
similar management. Soils that are not’ in a windbreak 
suitability group are not suited to windbreak plantings. 
To identity the soils in a windbreak suitability group, 
refer to the “Guide to Mapping Units” at the back of this 
survey. 

WINDBREAK SUITABILITY GROUP 1 

This group consists of sandy loam, silt loam, and loamy 
soils more than 36 inches deep. These soils are mildly 
calcareous and have lime concentrated at a depth of less 
than 24 inches. Slopes are less than § percent, 

These soils are well snited to windbreaks. Species suit- 
able for planting on irrigated soils of this group are 
American elm, green ash, Siberi ian elm, Russian-olive, Si- 
berian crabapple, Harbin pear, caragana, honeysuckle, 
lilac, chokeberry, American plum, skunkbush sumac, pur- 
ple willow, sandcherry, Nanking cherry, and dogwood. 

Species suitable for planting on dryland soils are green 
ash, Siberian elm, Russian- “olive, Siberian. crabapple 
Harbin pear, caragana, honeysuckle, lilac, chokeberry, 
American plum, skunkbush sumac, sandcherry, and Nan- 
king cherry. 


WINDBREAK SUITABILITY GROUP 2 


This group consists of well-drained, clay loam, sandy 
loam, silty clay loam, and loam soils more than 20 inches 
deep. Slopes are 0 to 15 percent. Trees grow less well on 
these soils than on those in group 1 because the annual 
precipitation is less and the soils are shallower. The in- 
terval between rows is generally 20 feet, 
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Species well suited to irrigated soils are caragana, 
honeysuckle, lilac, chokecherry, Ainerican phim, skunk- 
bush sumac, buffaloberry, sandcherry, Nanking cherry, 
Russian-olive, Siberian crabapple, green ash, "Siberian 
elm, ponderosa pine, Colorado blue spruce, Rocky Moun- 
tain juniper, Douglas-fir, Scotch pine, American elm, 
purple willow, white willow, golden willow, dogwood, and 
cottonwood, 

Species well suited to dryland soils are caragana, 
honeysuckle, lilac, chokecherry, American plum, skunk- 
bush sumac, buffaloberry, sandcherry, Nanking cherry, 
Poa olive, Siberian crabapple, green ash, Siberian 

elm, ponderosa pine, Colorado blue spruce, Rocky Moun- 
tain juniper, Douglas-fir, and Scotch pine. 


WINDBREAK SUITABILITY GROUP 3 


The soils in this group are deep clays and moderately 
deep loums and clays that are underlain by shale or gravel 
ve sand, moderately deep sandy loams that are under- 
Jain by sandstone, and very gravelly soils that have a limy 
substratum, All these soils are well drained. Slopes are 
0 to 15 percent, the available water capacity is low, and 
the permeability is slow, Only hardy species ean be 
planted in nonirrigated soils. Tree rows should be planted 
20 feet apart. 

Species suited to irrigated soils are caragana, honey- 
suckle, lilac, chokecherry, skunkbush sumac, sandcherry, 
Nanking cherry, Russian-olive, Siberian crabapple, green 
ash, Siberian elm, ponderosa pine, Rocky Mountain ju- 
niper, Scotch pine, American plum, purple willow, but- 

faloberry, dogwood, American elm, white willow, golden 
willow, cottonwood, Colorado blue spruce, and Douglas- 
fir. 

Species suited to dryland soils are caragana, honey- 
suckle, lilac, chokecherry, skunkbush sumac, sandcherry, 
Nanking cherry, Russian-olive, Siberian crabapple, green 
ash, Siberian elm, ponderosa pine, Rocky Mountain ju- 
niper, and Scotch pine. 


WINDBREAK SUITABILITY GROUP 4 


This group consists of shallow clay and sandy loam 
soils over loose gravel or bedrock. The soils contain more 
than 50 percent. gravel or have an alkaline claypan at a 
depth of about 6 inches. Slopes are 0 to 15 percent. Only 
the hardiest trees and shrubs grow on these soils. Trees 
grow slowly and should be planted in rows 20 feet apart. 

Species suited to irrigated soils are caragana, skunk- 
bush sumac, sandcherry, Nanking cherry, Russian-olive, 
Siberian crabapple, Siberian elm, ponderosa pine, Rocky 
Mountain juniper, Scotch pine, honeysuckle, lilac, choke- 
cherry, American plum, purple willow, buffaloberry, dog- 
wood, green ash, Colorado blue spruce, and Douglas-fir. 

Species suited to dryland soils are caragana, skunkbush 
sumac, sandcherry, Nanking cherry, Russian-olive, S$i- 
berian crabapple, Siberian elm, ponderosa pine, Rocky 
Mountain juniper, and Scotch pine. 


WINDBREAK SUITABILITY GROUP 5 


Lohmiller soils, seeped, 0 to 2 percent slopes, are the 
only soils in this group. These soils ave moderately saline. 
Species suited to ivtigated soils are skunkbush sumac, 
purple willow, buffalober ry, Russian-olive, white willow, 
golden willow, cottonwood, Rocky Mountain juniper, 


honeysuckle, lilac, chokecherry, American plum, and Si- 
berian crabapple. 

Species suited to dryland soils are skunkbush sumac, 
purple willow, buffaloberry, Russian-olive, white willow, 
golden willow, cottonwood, and Rocky Mountain juniper. 


Use and Management of the Soils for Range * 


Tn this subsection the soils of the county are placed in 
range sites. These sites and their vegetation are described. 
Also, yields of forage are estimated “for each site. 

About 80 percent. of Yellowstone County is rangeland. 
Most of this rangeland is rolling to steep and occurs on 
dissected uplands that border the major drainageways. 
Crops can be grown on about 10 to 15 percent “of this 
land, but most areas formerly cultivated have been re- 
seeded to range. 

About 20 percent of the rangeland consists of loamy, 
silty, and clayey soils that are 20 to 36 inches deep over 
soft shale or loose gravel and have slopes of Jess than 20 
percent. On these soils forage plants grow fairly well. 
About 14 percent of the rangeland consists of soils that 
ave 36 inches deep over shale or gravelly sand and have 
slopes of less than 15 percent. On these soils forage plants 
grow very well. About 28 percent consists of steep sotls 
less than’20 inches deep over shale, sandstone, or gravel. 
On these soils forage plants grow fairly well or poorly. 

Sandy soils of varying depth over sandstone make up 
about 9 percent of the rangeland. These soils have slopes 
of less than 20 percent and are well suited to forage 
plants. 

Clay soils make up about 14 percent of the rangeland. 
About 5 percent of the clay soils are more than 20 inches 
deep and have slopes of less than 20 percent. About 9 
percent of the clay soils are steep and less than 20 inches 
deep over shale. Runoff is rapid, and forage plants grow 
poorly. 

Gravelly, loamy soils that are 10 to 20 inches deep over 
loose, evavelly sand make up about 5 percent of the range- 
land. On these soils forage plants grow poorly. 

Barren shale, rockland, and riverwash make up about 5 
percent of the rangeland. These are scattered areas of 
steep, eroded soils on which forage plants grow very 
poorly. 

Saline and alkaline soils of all textures make up about 
5 percent of the rangeland. These soils occur mainly in 
the stream valleys and have slopes of less than 8 percent. 
They are poorly suited to forage plants. 


Range sites and condition classes 


A range site is a kind of rangeland that ditfers from 
another kind in its ability to produce a significantly dif- 
ferent kind or amount of native vegetation. Some perma- 
nent characteristic of the soil, such as depth, texture, 
salinity, or wetness, i is given in the name of a range site to 
indicate its capacity for for age production. The precip- 
itation zone in which the site is located also may be given. 
For example, “Sandy, 10- to 14-inch precipitation zone,” 
is a range site designation. 

Annual precipitation is about If to 14 inches in the 
northern half of the county and about 13 to 16 inches in 

* Prepared by Srerte DALE, range conservationist, Soil Gonserva- 
tion Service, 
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the southern half and in the Bull Mountains. Because the 
amount of forage that grows normally depends on the 
amount of annual precipitation, range areas can be di- 
vided into three categories, according to the amount of 
water that is available for plants. The three categories are 
runoff areas, areas of normal precipitation, and mm-in 
areas, 

Rimoff areas have soils that are too steep or too shallow 
to absorb or store most precipitation. The vegetation on 
these sites is sparse and consists of plants that provide 
small amounts of forage. Examples of runoff areas are 
Clayey and Shallow Limy range sites. 

Areas of normal precipitation consist of deep soils on 
terraces, benchlands, or rolling hills that can absorb most 
of the annual precipitation and use it to produce vegeta- 
tion. The soils differ mainly in texture of the surface 
layer, Designations of areas of normal precipitation are 
the Sandy, “Silty, and Clayey range sites. 

Run-in areas receive water in addition to the normal 
precipitation. Consequently, they produce more vegeta- 
tion. The additional water may be obtained from surface 
runoff ov underground seepage from other soils. Designa- 
tions of run-in areas are the Weiland, Saline Subirri- 
gated, and Overflow range sites. 

As a soil forms, a combination of plants grows that is 
well suited to the soil and climate. This combination of 
plants is called native or climax vegetation. It provides a 
protective cover for the soil and is the most productive 
vegetation that a range site can permanently snpport 
withont artificial treatment. Where climax vegetation is 
dominant, the range is in excellent condition. 

Range vegetation consists of decreaser, increaser, and 
invader plants. Plants that are not able to survive close 
grazing ave called decreasers. Decreasers nor mally pro- 
duce the most forage and are taller and more conspicuous 
than associated plants. Decreasers generally are dominant 
in the climax vegetation, and where they are lost the 
amount of forage produced is substantially reduced. 

The plants that replace the decreasers are called in- 
creasers. As decreasers are grazed out, increasers become 
more abundant. Increaser ‘plants generally make up a 
smaller, nndesirable part of the climax vegetation and 
have waxy leaves, thorns, or odors that make them un- 
attractive to livestock. Becanse they are generally short 
and have small leaves, increasers are not so demanding of 
the soil, but they provide less forage and soil protection. 

Invaders are plants that take over as grazing pressure 
continnes and the decreasers and increasers are forced out. 
Invaders are unpalatable, weedy, or exotic plants that 
generally make up less than 8 percent of the original 
climax vegetation. 

Range condition i is determined by the extent to which 
current vegetation is equivalent to the climax vegetation 
for the site, The range condition is excellent if the plant 
cover is 76 to 100 percent climax vegetation, good if 51 
to 75 percent, fair if 26 to 50 percent, and poor if less 
than 25 percent. 


Range sites in Yellowstone County 


In this subsection, the 19 range sites in Yellowstone 
County are discussed. By knowing his range site, the 
rancher can judge which plants are too plentiful and 
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which are too few. He can decide when and how closely 
to graze different sites. He can plan stock-water ponds, 
salting places, fencings, herding, and trails for the pur- 
poses “of insuring uniform, controlled grazing and. con- 
serving water and plants. To determine the soils in a 
range site, refer to the “Guide to Mapping Units” at the 
back of this soil survey. 


WETLAND, 10- TO.14-INCH PRECIPITATION ZONE 


Alluvial land, seeped, and Alluvial land, wet, are the 
only soils in this range site. These are nearly level, loam 
and. silty clay loam soils that are underlain by gravelly 
sand below a depth of 36 inches. Seepage or ponding 
raises the water table to the surface during part of the 
growing season. The soils are too wet for cultivated crops 
and too dr y for common reeds, cattails, or true aquatic 
plants. 

The climax vegetation is 70 percent tall grass, 20 per- 
cent mid grass, 5 percent perennial forbs, and 5 percent 
woody plants. Decreaser plants are reed canarygrass, 
prairie cordgrass, Nebraska sedge, and bluejoint reed- 
grass. Increaser plants are sedges, willows, and shrubby 
cinquefoil. 

Where this site is in poor condition, the dominant 
plants are needleleaf sedge, Rocky Mountain iris, blue- 
eyed grass, American sloughgrass, Kkentucky bluegrass, 
and short-lived, broad- leaved perennial plants. 

Wetland range sites provide green forage throughout 
the growing season. Adjacent range sites are less. well 
watered, and their ae usually dries or eures in mid- 
summer. The forage on “wetland range sites is then very 
attractive, and it is difficult to keep livestock from trami- 
pling or overgrazing these sites. Wetland sites should be 
fenced to control grazing. 

Seasonal variations in precipitation do not affect wet- 

land range sites, and the yield of forage varies little from 
year to year, Where this range site is in excellent condi- 
tion, the total annual air- dry: yield is about 6,000 pounds 
of herbage per acre. 


SALINE SUBIRRIGATED, 10- TO 14-INCH PRECIPITATION ZONE 


This range site consists of deep, nearly level to gently 
sloping, loam and silty clay loam soils that contain salts. 
These soils occur along irrigation canals and natural 
drainageways that carry excess irrigation water during 
the growing season. A. seasonal water table is at a depth 
of less than 60 inches. In some areas, salt has accumulated 
on the surface. 

The climax vegetation is 90 percent salt-tolerant grasses 
and 10 percent salt-tolerant woody plants. The decreaser 
plants are alkali cordgrass, alkali sacaton, alkaligrass, 
and western wheatgrass. The increaser plants are grease- 
wood and saltgrass. 

Where this site is in poor condition, the dominant 
plants are foxtail barley, Russian-thistle, kochia, and 
seepweed. 

Trampling and overgrazing are common because these 
sites are wetter and have greener forage than adjacent 
rangeland. It is advisable to fence sites that are large 
enough to justify the expense. 

Where this range site is in excellent condition, the total 
annual air-dry yield when moisture is average is about 
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2,000 pounds of herbage per acre. In a dry year the yield 
is as low as 1,200 pounds per acre. 


OVERFLOW, 10- TO 14-INCH PRECIPITATION ZONE 


This site consists of deep, nearly level, clayey and 
loamy soils on uplands. These soils receive run-in water 
that, collects in potholes and small lake basins. ‘They are 
more than 60 inches deep. Permeability is slow to very 
slow. 

The climax vegetation is 20 percent tall grass, 60 per- 
cent mid grass, 10 percent short grass, 5 percent perennial 
forbs, and 5 percent woody plants. The decreaser plants 
ave slender wheatgrass and green needlegrass. The in- 
creaser plants are western wheater ass, needle-and- thread, 
blue grama, and saltgrass. 

Where this site is in poor condition, the dominant 
plants are foxtail barley, cheatgrass brome, and Japanese 
brome. 

This Overflow range site provides green forage longer 
than do the adj acent | rangelands that do not receive run- 
in water. To prevent. trampling and overgrazing, it is 
advisable to fence areas that are large enough to justify 
the expense. 

Where this site is in excellent condition, the total an- 
nual air-dry yield when moisture is average is about 1,800 
pounds of herbage per acre. In a dry year the yield is as 
low as 1,500 pounds per acre. 


OVERFLOW, 15- TO 19-INCH PRECIPITATION ZONE 


Grail soils, 2 to 15 percent, slopes, are the only soils 
in this range site. These soils have a silty clay and silty 
clay loam surface layer. They occur on gravel terraces, In 
some areas the soils are flooded mainly in spring. 

The climax vegetation is 20 percent tall grass, 60 per- 
cent mid grass, 5 percent short, grass, 5 percent perennial 
forbs, and 10 percent woody plants. The decreaser plants 
are western wheatgrass, green needlegrass, and bearded 
wheatgrass. The increaser plants are western wheatgrass, 
needle-and-thr ead, and forbs. 

Where this site is in poor condition, the dominant 
plants are increaser and invader plants such as cheatgrass 
brome and Japanese brome, 

This range site provides green forage well into the 
growing season, Because livestock pre efer to graze on this 
site, fencing to prevent overgrazing is desirable. 

Where this range site is in Y excellent condition, the total 
sniue air-dry yield when moisture is average is about 

92,800 pounds of herbage per acre. In a dry year, the yield 
is as low as 2,400 pounds, 


SANDS, 10- TO 14-INCH PRECIPITATION ZONE 


Apron loamy fine sands are the only soils in this range 
site. These deep, sloping to moderately steep soils occur 
on uplands, They are underlain by soft sandstone. 

The climax vegetation is 40 percent tall grass, 45 per: 
cent mid grass, 5 percent short grass, 5 percent perennial 
forbs, and 5 percent woody plants. The decreaser plants 
are prairie sandreed, sand bluestem, little bluestem, and 
Tndian-ricegrass. The increaser plants are needle-and- 
thread, sand dropseed, and blue grama, 

Where this ran ge site is in poor r condition, the dominant 
plants are cheater: ass brome, Japanese br ome, annual 
erlogonum, and other short-lived perennials and annuals. 


Soil blowing is the greatest hazard because close graz- 
ing and trampling deprive the soils of adequate cover 
vegetation. Deferred grazing is the only way to prevent 
range deterioration. Overgr: wzed areas recover rapidly 
because adequate water is available for plant growth, 

Soils that have been cultivated for a number of years 
respond well to reseeding. However, preparing seedbeds 
on these sites may deprive the soil of cover sufficient to 
prevent soil blowing. If the condition of a site is not 
bad, natural plant secession is a more suitable method of 
re estoring range condition than reseeding. Soils that have 
not been cultivated respond better to good grazing man- 
agement than to reseeding. 

“Where this site is in excellent condition, the total an- 
nual air-dry yield when moisture is average is about 
1,500 pounds of herbage per acre. In a dry year the yield 
is as low as 1,100 pounds per acre, 


SANDY, 10- TO 14-INCH PRECIPITATION ZONE 


This range site consists of deep and moderately deep, 
gently to strongly sloping, sandy loam, fine sandy loam, 
and sandy clay loam soils. 

The climax vegetation is 20 percent tall grass, 65 per- 
cent mid grass, 10 percent short grass, and § percent 
perennial forbs. The decreaser plants are prairie sand- 
reed, little bluestem, and Indian ricegrass. The increaser 
plants are western wheatgrass, needle-and-thread, sand 
dropseed, and blue grama. 

Where this site 1s in poor condition, the dominant 
plants are short grass and invader plants such as cheat- 
grass brome, Japanese brome, wooly Indian-wheat, tum- 
blegr ass, and false buffalograss. 

Proper range use is necessary to maintain range condi- 
tion. Leaving = the range unger azed one season in three to 
five improves the forage. Well- placed fences and water 
sites insure good distribution of livestock over the range. 

These soils can be reseeded if the seedbed is in excellent 
condition, if a suitable drill is used, and if native species 
are planted. ‘The risk of soil blowing in seedbeds is high. 

Where this site is in excellent condition, the total an- 
nual air-dry yield when moisture is average is about: 1,200 
pounds of herbage per acre. In a dry year the yield is as 
low as 900 pounds per acre. 


SANDY, 15- TO 19-INCH PRECIPITATION ZONE 


Yegen sandy loams are the only soils in this range site. 
These are deep, nearly leve! to strongly slopmg soils that 
absorb water easily. 

The climax vegetation is 15 percent tall grass, 65 per- 
cent mid er’ "ASS, 5 “percent short grass, 10 pereent perennial 
forbs, and 5 percent woody plants. The decreaser plants 
are sand bluestem, little bluestem, and prairie sancdveed. 
The increaser plants are Idaho fescue, needle-and-thread, 
and sand dropseed. 

Where this site is in poor condition, the dominant 
plants are small, low-vigor increasers and invaders such 
as cheatgrass brome, Japanese brome, and various broad- 
leaved annuals and biennials. 

Soil blowing is the greatest hazard on these soils. De- 
ferred erazing helps to maintain adequate cover vegeta- 
tion. These soils can be reseeded. 

Where this site is in excellent condition, the total an- 
nual air dry yield when moisture is average is about 2,200 
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pounds of herbage per acre. In a dry year the yield is as 
low as 1,800 pounds per acre. 


SILTY, 10- TO 14-INCH PRECIPITATION ZONE 


This range site consists of clay loam, silty clay loam, 
loam, and gravelly loam soils that are 20 to more than 
60 inches deep. The surface soil and subsoil generally 
contain less than 85 percent clay. These soils are nearly 
level to steep and occur on terraces, foothills, alluvial 
fans, and flood plains. 

The climax vegetation is 5 percent tall grass, 75 percent 
mid grass, 10 percent short grass, 5 percent perennial 
forbs, and 5 percent woody plants. The decreaser plants 
are western wheatgrass, bluebunch wheatgrass, and green 
needlegrass. ‘The increaser plants are needle-and-thread, 
blue grama, Sandberg bluegrass, and threadleaf sedge. 

Where this site is in poor condition, the dominant 
plants are short-lived perennials or annuals such as cheat- 
grass brome, Japanese brome, wooly Indian-wheat, broom 
snakeweed, and rabbitbrush. 

These soils can be reseeded. Eliminating brush im- 
proves range condition and increases the amount of forage 
produced. 

Where this site is in excellent condition, the total an- 
nual air-dry yield when moisture is average is about 1,200 
pounds of herbage per acre, In dry years the yield is as 
Jow as 800 pounds per acre. 


SILTY, 15- TO 19-INCH PRECIPITATION ZONE 


This range site consists of clay loam, silty clay loam, 
channery clay loam, and silty loam soils that are 20 to 
more than 60 inches deep. These soils are gently sloping 
to moderately steep and occur on terraces, foothills, allu- 
vial fans, and flood plains. 

The climax vegetation is 5 percent tall grass, 75 percent 
mid grass, 5 percent short grass, 10 percent perennial 
forbs, and 5 percent woody plants. The decreaser plants 
are Canby bluegrass, basin wildrye, bluebunch wheat- 
grass, and green needlegrass. The increaser plants are 
western wheatgrass, needle-and-thread, Idaho fescue, blue 
grama, Sandberg and Cussick bluegrasses, and western 
yarrow and lupine forbs, 

Where this range is in poor condition, the dominant 
plants are Sandberg bluegrass and blue grama and invad- 
ers such as broom snakeweed, rabbitbrush, annuals, and 
weedy forbs. The soils on this site can be reseeded. 

Where this range site is in excellent condition, the total 
annual air-dry yield when moisture is average is about 
2,200 pounds of herbage per acre. The yield in dry years 
is as low as 1,800 pounds per acre. 


CLAYEY, 10- TO 14-INCH PRECIPITATION ZONE 


This range site consists of nearly level to sloping, clay, 
clay loam, silty clay loam, and silty clay soils that are 20 
to 60 inches deep. 

The climax vegetation is 75 percent mid grass, 10 per- 
cent short grass, 10 percent perennial forbs, and 5 percent 
woody plants. The decreaser plants are green needlegrass 
and western, Montana, and bluebunch wheatgrasses. The 
increaser plants are plains reedgrass, blue grama, big 
sagebrush, Sandberg bluegrass, and greasewood. 


Where this site is in poor condition, the dominant plants 
are annual bromes, fescues, broad-leaved plants, and per- 
ennial half shrubs. 

The soils of this range site can be reseeded. Sites in poor 
condition that have a large number of big sagebrush 
plants can be restored by using chemicals to eradicate 
the sagebrush and by leaving the range ungrazed for 2 
years. 

Where this range site is in excellent condition, the total 
annual air-dry yield when moisture is average is about 
1,200 pounds of herbage per acre. In dry years the yield 
is as low as 800 pounds per acre. 


CLAYEY, 15- TO 19-INCH PRECIPITATION ZONE 


Grail silty clay and clay loam are the only soils in 
this range site. These nearly level to moderately steep 
soils occur on stream terraces and fans. 

The climax vegetation is 5 percent tall grass, 75 percent 
mid grass, 5 percent short grass, 5 percent perennial 
forbs, and 10 percent woody plants. The decreaser plants 
are green needlegrass and bluebunch wheatgrass. The in- 
creaser plants are blue grama, plains reedgrass, Sandberg 
bluegrass, big sagebrush, greasewood, and fringed 
sagewort. 

Where this site is in poor condition, the dominant 
plants are annual grasses and forbs, cheatgrass brome, 
Japanese brome, wooly Indian-wheat, biennial curlycup 
gumweed, perennial Kentucky and Canadian bluegrasses, 
and broom snakeweed. These soils can be reseeded. 

Where this range site is in excellent condition, the total 
annual air-dry yield when moisture is average is about 
2,200 pounds of herbage per acre. In dry years the yield 
is as low as 1,800 pounds per acre. 


THIN SILTY, 10- TO 14-INCH PRECIPITATION ZONE 


This range site consists of shallow, silty and loamy soils 
underlain by soft shale that can be penetrated easily by 
plant roots, These soils occur on hilly uplands and are 
strongly sloping to very steep. 

The climax vegetation is 70 percent mid grass, 15 per- 
cent short grass, 10 percent perennial forbs, and 5 percent 
woody plants. The decreaser plants are western wheat- 
grass, green needlegrass, and little bluestem, The in- 
creaser plants are needle-and-thread, prairie junegrass, 
plains muhly, and blue grama. 

Where this site is in poor condition, the dominant 
plants are annual bromes and fescues, short-lived peren- 
nial shrubs, and broad-leaved forbs. Soils on slopes of less 
than 25 percent. can be reseeded, but deferred grazing and 
proper use are better in maintaining range condition. 

When this range site is in excellent condition, the total 
annual air-dry yield when moisture is average is about 
900 pounds of herbage per acre. The yield in dry years is 
as low as 600 pounds per acre. 


THIN SILTY, 15- TO 19-INCH PRECIPITATION ZONE 


Clapper clay loam, 15 to 35 percent slopes, is the only 
soil in this range site. It occurs on high terraces and fans 
and is over soft shale that can be penetrated easily by 
plant roots. Gravel and larger fragments are on the sur- 
face and in the soil layers. 

The climax vegetation is 70 percent mid grass, 10 per- 
cent short grass, 10 percent perennial forbs, and 10 
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percent woody plants. The decreaser plants are green 
needlegrass and bluebunch, bearded, and slender wheat- 
grasses. The increaser plants are western wheatgrass, 
Idaho fescue, needle-and-thread, and blue grama. 

Where this site is in poor condition, the dominant 
plants are increasers that have little vigor, including an- 
nual bromes and fescues and biennial broad-leaved forbs, 

The soil responds to good grazing management, brush 
control, and reseeding. Because it is ‘steep, proper use and 
deferred grazing are good ways to maintain range 
condition, 

Where this range site is in excellent condition, the total 
annual air-dry yield when moisture is average is about 
1,500 pounds of herbage per acre. In dry years the yield 
is as low as 1,200 pounds per acre. 


THIN CLAYEY, 10- TO 14-INCH PRECIPITATION ZONE 


This range site consists of clay loam soils underlain by 
soft shale. Plant roots penetrate the soft shale easily. The 
soils are on hilly uplands and have slopes of 15 to 35 
percent. 

The climax vegetation is 70 percent mid grass, 20 per- 
cent short grass, “and 10 percent perennial forbs. The de- 
creaser plants are green needlegrass, western wheatgrass, 
and bluebunch wheatgrass. The increaser plants are 
prairie junegrass, plains reedgrass, plains muhly, and big 

sagebrush, 

‘Where this site is in poor condition, the dominant plants 
are cheatgrass brome, Japanese brome, and annual forbs. 
The increaser plants have little vigor. Reseeding and 
brush control are feasible in less steep areas. 

Where this range site is in excellent condition, the total 
annual air-dry yield when moisture is average is about. 
900 pounds of herbage per acre. In dry years the yield is 
as low as 600 pounds per acre. 


SHALLOW TO GRAVEL, 10- TO 14-INCH PRECIPITATION ZONE 


This range site consists of gravelly loam and clay loam 
soils 10 to 20 inches thick. These soils are droughty and 
rapidly permeable, They occur on low river terraces, on 
eravel-capped uplands, and along steep terrace edges. 
Most of the soils are nearly level to sloping, but some 
have slopes of 15 to 35 percent. 

The climax vegetation is 5 percent tall grass, 50 percent 
mid grass, 40 percent short grass, and 5 percent perennial 
forbs. The decrenser plants are bluebunch wheatgrass, 
western wheatgrass, and needle-and-thread. The principal 
increaser plant is blue grama, 

Where this range is in poor condition, the dominant 
plants are annual bromes and fescues, biennial forbs, and 
short-lived increasers. These soils can be reseeded. 

Where this range site is in excellent condition, the total 
annual air-dry yield when moisture is average is about 
800 pounds of herbage per acre. The yield in dvy years is 
as low as 500 pounds per acre. 


SHALLOW LIMY, 10- TO 14-INCH PRECIPITATION ZONE 


This range site consists of loamy and fine sandy loam 
soils that are 10 to 20 inches deep over hard sandstone and 
sandy shale, These soils are gently sloping to strongly 
sloping. 


‘The climax vegetation is 65 percent mid Gass, 20 per- 
cent short grass, 10 percent perennial forbs, and 5 percent 
woody plants. The decreaser plants are western wheat- 
grass, bluebunch wheatgrass, needle-and-thread, and little 
bluestem, The increaser plants are sand dropseed, plains 
muhly, blue grama, and threadleaf sedge. 

Where this site is in poor condition, the deminant 
plants are the increasers annual cheatgrass. brome, Japa- 
nese brome, and forbs. These plants have little vigor. 

Because the available water capacity of the soils in this 
range site is low, vegetation is sparse and easily over- 
grazed. Deferred grazing, proper use, and reseeding are 
ways to maintain range condition. 

Where this range site is in excellent condition, the total 
annual air-dry yield when moisture is average is about 
800 pounds of herbage per acre. In dry years the yield is 
as low as 500 pounds per acre, 


SHALLOW NONLIMY, 15- TO 19-INCH PRECIPITATION ZONE 


Maginnis channery clay loams are the only soils in this 
range site. These strongly sloping to steep soils ave 10 to 
20 inches deep over shale. Rocks crop out on the steepest 
slopes. 

The climax vegetation is 70 percent mid grass, 10 per- 
cent short grass, 10 percent perennial forbs, and 10 per- 
cent woody plants. The decreaser plants are bluebunch 
wheatgrass, bearded wheatgrass, mountain brome, and 
Canby bluegrass. The increaser plants are Idaho fescue, 


western wheatgrass, needle-and-thread, and prairie 
jumegrass. 


Where this range site is in poor condition, the domi- 
nant plants are increasers and invader plants that have 
little vigor. Among these plants are cheatgrass brome, 
Japanese brome, and broad-leaved annuals. Reseeding is 
not practical im most areas, because the soils are shallow, 
stony, and steep. 

Where this range site is in excellent condition, the total 
annual air-dry yield when moisture is average is about 
800 pounds of herbage per acre. In dry years the yield is 
as low as 500 pounds per acre. 


SALINE UPLAND, 10- TO 14-INCH PRECIPITATION ZONE 

This range site consists of deep, nearly level to sloping, 
silty clay, silty clay loam, and clay soils that are strongly 
saline. 

The climax vegetation is 45 percent mid grass, 50 per- 
cent short grass, and 5 percent woody plants. The de- 
creaser plants are western wheatgrass and alkali sacaton. 
The increaser plants are greasewood, saltgrass, and bottle- 
brush squirreltail. 

Where this site is in poor condition, the dominant 
plants are annual saltbushes, Russian-thistle, and foxtail 
barley. 

Proper use and deferred grazing are necessary to main- 
tain range condition. The soils can be reseeced with salt- 
tolerant plants. 

Where this range site is in excellent condition, the total 
annual air-dry yield when moisture is average is about 
300 pounds of herbage per acre. In very dry years the 
yield is practically none. 
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SHALE, 10- TO 14-INCH PRECIPITATION ZONE 

This range site consists of shallow, strongly sloping to 
very steep clay soils and barren shale outcrops. Runoff is 
rapid, and the hazard of erosion is high. 

The climax vegetation is 65 percent mid grass, 20 per- 
cent short grass, 10 percent perennial forbs, and 5 percent 
woody plants. The decreaser plants are western wheat- 
grass, green needlegrass, alkali sacaton, plains reedgrass, 
and plains muhly. The increaser plants are Sandberg 
bluegrass, bottlebrush squirreltail, greasewood, and per- 
ennial forbs, 

Where this range site is, im poor condition, the domi- 
nant plants are annual bromegrass, forbs, and other in- 
creasers that have little vigor. Forage yields are so small 
that reseeding is not worthwhile. 

Where this range site is in excellent condition, the total 
annual air-dry yield when moisture is average is about 
200 pounds of herbage per acre. In very dry years the 
yield is practically none. 


Engineering Uses of the Soils ‘ 


This subsection (1) lists engineering uses that can be 
made of the information in this soil survey; (2) briefly 
explains the two systems of classification generally used 
by engineers; (3) lists test data obtained when selected 
soils were tested to determine their engineering proper- 
ties; (4:) lists properties of cach soil that are important 
in engineering; and (5) interprets those properties. 

The engineer is primarily interested in how the soil 
functions as construction material. He is, therefore, con- 
cerned with those properties of the soil that determine its 
suitability as building material and that limit its use in 
construction, The physical properties of soil material that 
is used for structural purposes are determined by well- 
established laboratory and field methods. 

Many soil properties affect. the construction, operation, 
and maintenance, of roads, airports, pipelines, and build- 
ing foundations; of facilities for water storage and ero- 
sion control; and of systems for irrigation, drainage, or 
sewage disposal, Among the properties most important to 
the engineer are permeability to water, shear strength, 
compaction characteristics, soil drainage, shrink-swell po- 
tential, grain-size distribution, plasticity, depth, and re- 
action. Also important are depth to the water table and 
to bedrock, available water capacity, and topography. 

With the use of the soil map for identification, the en- 
gineering interpretations reported here can be useful for 
many purposes. It should be emphasized that they do not 
eliminate the need for sampling and testing at the site 
of specific engineering works involving heavy loads and 
where excavations are deeper than the depth of the lnyers 
here reported. But even in those situations, the soil map 
is useful for planning more detailed field investigations 
and for suggesting the kinds of problems that may be 
expected. The information in this survey can be used to— 


1. Make preliminary estimates of the engineering 
properties of soils in the planning of agricultural 
drainage systems, farm ponds, irrigation systems, 
and diversion terraces. 


‘By R. H. Gacie, Montana State Highway Department, and F. 
Wopnrx, Soil Conservation Service. 


2. Make preliminary evaluations of soil conditions 
that will aid in selecting the location of high- 
ways, airports, pipelines, and cables and in plan- 


ning detailed investigations at the selected 
locations, 


3. Locate probable sources of sand, gravel, and rock 
that may be used in construction. 

4, Aid in selecting and planning industrial, busi- 
ness, residential, and recreational sites. 

5. Correlate performance of engineering structures 
with soil mapping units to develop information 
for planning that will be useful in designing and 
maintaming structures. 

6. Determine the suitability of soil mapping units to 

withstand cross-country movement of vehicles 

and construction equipment. 

Supplement information obtained from other 

published reports and aerial photographs to make 

maps and reports that can be used readily by 
engineers. 

8. Develop other preliminary estimates for construc- 
tion pertinent to a particular area. 


=I 


Most of the information in this subsection is in tables 
3, 4, and 5, but additional information useful to the engi- 
neer can be found in other parts of the report, particn- 
larly in the sections “Descriptions of the Soils” and 
“Formation and Classification of the Soils.” 


Engineering classification systems 


Two systems are commonly used by engineers for clas- 
sifying soils according to their relative suitability for use 
in road construction, One of these systems was developed 
by the American Association of State Highway Officials 
and is commonly called the AASHO system (/). The 
other was adopted by the Corps of Engineers, United 
States Army, and is known as the Unified System (70). 

The AASHO system classifies soils on the basis of their 
field performance in road construction. In this system all 
soils are grouped into seven major groups on the basis of 
their bearing strength and capacity. The groups range 
from A-1, the best, which consists of gravelly soils having 
high bearing capacity, to A-7, the poorest, which consists 
of clayey soils having low bearing strength when wet. 
Some of the groups are divided into subgroups. In each 
group or subgroup, the relative engineering value of the 
soil material is indicated by a group index. Group indexes 
range from 0 for the best materials to 20 for the poorest. 
Tn table 3 the group index is shown in parentheses fol- 
lowing the symbol of the soil group. 

The Unified system is based on the identification of 
soils according to their texture, plasticity, and liquid 
limit. The soils are placed in groups according to their 
performance as engineering construction material. Three 
important properties form the basis of the soil identifica- 
tion: (1) percentages of the gravel, sand, and the fine 
fraction that pass a No. 200 sieve; (2) shape of the grain- 
size distribution curve; and (3) plasticity and compres- 
sibility characteristics. The four fractions recognized are 
cobblestones, gravel, sand, and fines (silt or clay). In the 
Unified system the soils are divided into three main divi- 
sions: (1) coarse-grained soils, (2) fine-grained soils, and 
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Tanne 3.—Hngineering 


[Tests perforined by the Montana State Highway Commission in cooperation with U.S. Department of Transportation, Federal 
Moisture-density ! 
Soil type and location Parent material Montana Depth 
report No. Maximum Optimum 
dry density moisture 
content 
= ! 
Cushmiin towm: Tuches Db, per eu, ft. Percent 
50 fect north and 700 feet west of NY, sec. 16, T. | Shale interbedded with 16 0-6 107 17 
4N,, RB. 25 I, sundstonc. 6-10 104, 20 
213528 3-23 110 16 | 
Lohmiller silty clay: \ 
1 mile south and 165 fect cast of center of sec. 2, | Alluvium (terrace). 216691 0-6 104 20! 
TLAS., R. 25 E. (Without salinity or alkalinity). 21 b 104. 19! 
213522 108 19 | 
MeRae loum: 
1,350 feet south and 830 feet east of W14 corner, | Local alluvium, 216696 0-5 106 16 
sec. 19, T.4.N., R. 33 BE. 4 0-34. 110 15 
: i 34-76 113 14 
Pierre clay: 
1,500 fect cast of NW. corner, sec. 9, T. 2 N., R. | Vissile cliy shale. 216690 Q-2 97 23 
25 TE. 213517 4-10 97 24, 
213518 19-24. 104 22 
Worland fine sandy loam: 
115 feet north and 180 feet cast of SW. corer, sec, | Calcarcons sandstone. 216694. 4-9 107 16 
36, T. 2.N., R. 26 E. 21353 9-30 106 16 
2135: 80-44. 103 18 


' Based on AASHO Designation: T 99-57, Methods A and C (1). 

2 Mcchanical analyses according ¢o the AASHO Designation: T 88-57 (2). Results by this procedure may differ somewhat from results 
obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASITO procedure, the fine material is analyzed by the 
hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 milli- 
meters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser than 2 
millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this table are not suitable for 
naming textural elasses for soils. 


Taste 4.—LEstimated engineering 


Depth to | Depth Classification 
Soil series and map symbol hard from 
bedrock | surface | 
Dominant USDA texture Unified AASITO 
Absarokee: Tuches Inches 
Nas, Miia at oe esas Serene a alee 20-40 0-14 | Clay loam, clay. _--__---..- CL A-6 
14-33 | Very channery clay loam .__-- GC A-2 
33 | Sandstone or shale. 
AVIGNPNGsc cee sews Scese ss. nb 255s tesededaeess 20-40 055) | Claysesnnsctocteesses cess CIE A-7 
(Mapped only with Bew, Gilt Edge, and jon uplands 
Hydro soils in complexes.) >60 55-60 | Very gravelly sandy loam____- GP-GM A-2 
on terraces 
Amherst: 
RO Ape e ci ee ieee ae ieee ae kas 40-20 0-16 | Channery loam, clay_--------- GC or 8C A-2 


(For properties of the Maginnis soil in Ap, 16 | Sandstone or shale. 
refer to the Maginnis series.) 


Apron: 


Ar As; Aticcs Sec Ses eceereieb eek ome ceeeees >60 0-60 | Fine sandy loam overlying 58M A-4 
(For properties of the Travessilla soil in loamy very fine sand. 
At, refer to the Travessilla series.) 
Arvada: 
AltA N Ws AK AV coca ae oer ewe eee ene >60 0228: || Clavececence seen sts oon CH A-7 
(For properties of the Bone soil in Ax and 
Ay, refer to the Bone series.) i 28-60 | Stratified clay loam, loam, MIL or Cl. A-4 or A-6 


and fine sandy loam. 
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test data 


Highway Administration, in accordance with standard procedures of the American Association of State Highway Officials (AASHO) (1)] 


Mechanical analysis ? Classification 
| Percentage passing sieve— Pereentage smaller than— , Liquid Plasticity 
= ! aes limit index : 
| AASEHO? Unified 4 
No, 4 No. 10 No. 40) No. 200 0.05 0.02 0.004 0.002 
(4.7mm.) | (2.0 mm.) }(0.42 mm.)) (0.074 mm.) mm. mm. ,; mm. mm. 
an | 
See eee 100 99 69 61 46 22 10 28 8 | A-4(7) CL 
ateecececsleuceseesce 100 79 70 52 25 13 34 15 | A-6(10) CL 
descent nse 100 98 74 63 | 46 30 17 29 12 | A-6(9) CL 
i | 
100 81 78 63 44 27 34 13 | A-6(9) CL 
100 82 72 57 42 29 32 13 | A-6(9) CL 
98 80 73 60 45 85 35 17 | A-6(11) CL 
mine aioe 100 98 72 50 34 13 8 24, 3 | A-4(7) ML 
ee pee en 100 71 56 28 16 11 21 0} A-4(7) ML 
Seuces ot ecosacee 100 77 64 39 21 il 23 4 | A-4(8) ML-CL 
100 98 89 87 70 46 25 42 17 | A-7-6(11) ML-CL 
100 98 92 86 76 60 40 49 23 | A-7-6(15) ML-CL 
62 42 34 32 27 20 15 44 20 | A~2-7(2) sc 
See Ssace 100 99 35 30 21 10 8 25 0 | A-2-4(0) SM 
100 95 93 29 29 20 10 5 24 0 | A-2-4(0) SM 
| 590 85 84 26 22 14 9 4 5 NP SNP | A~2-4(0) SM 


3 Based on AASHO Designation: M 145-49 (1). 

* Based on the Unified Soil Classification System, MIL-STD-619B, 1968 (10). Soil Conservation Service and Bureau of Public Roads 
have agreed to consider that all soils having plasticity indexes within 2 points from A-line are to be given a borderline classification. 

5 100 percent passed the %-inch sieve. 

5 NP= Nonplastie. 


properties of soils 


Percentage passing sieve— Perme- Available, Corrosivity of 
ability in water Reaction Salinity untreated Shrink-swell Frost-action 
place capacity steel pipe potential potential 
No. 4 No. 10 | No. 200 
Inches per inch 
Inches per hour of soil pH 
90-100 80-100 80-90 0. 2-0. 63 G. 18-0. 20 7. 4-7.8 | None____.__- Moderate_____ Moderate. _--- Moderate. 
40-50 35-45 25~35 0, 2-0. 63 0. 08-0. 10 | 7. 4-7.8 | None. ..-__- LOWie2sceces2 Low_-.------ Low. 
geencGoe 100 | 80-90 0. 06-0. 20) 0. 14-0.16 | 7, 9-84 | Moderate to High..._-.---] High.__-----_-) Moderate. 
high. 
45-55 35-50 10-20 6. 3~20. 0 0. 04-0. 06 7. 9-9. 0 | Moderate to Highuu2ee2se4 LowWscecesses Low. 
high. 
60-90 50-70 25-35 0. 63-2. 0 0. 08-0. 10 7, 4-7, 8 | None_-__-___ Moderate_____ Low to Low. 
moderate, 
100 90-100 | 40-50 6. 3-20. 0 0. 11-0, 13 6. 6-8. 5 | None-_----.- LOWsse22252¢ Low___-_.--- High. 
Seesucels 100 80-90 <0. 06 0. 12-0. 14 7. 9-9. 2 | Moderate to High..._....-| High -._..__-] Moderate. 
| very high. 
Beeeesss 100 | -50-70 0. 60-0. 20 0.12-0.14 | 7. 9+9.2 | High-...-..--| High-......-.| Low to Moderate to 
| i moderate. high. 
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SURVEY 


Tasie 4.—Estimated engineering 


Depth to | Depth Classification 
Soil scries and map symbol hard from 
bedrock | surface 
Dominant USDA texture Unified AASHO 
Bainville: Inches | Inehes 
Bb. Ber: Be Bf. Bay Bleu weeceu cece toee cee, 20-40 0-00 | Silt loam. ncn wenn enue __.| ML or ML- A-4 
(Wor properties of FElso soil in Be and Bf and Silty shale. CL. 
Worland soil in Bl, refer to their respec- 
tive series). 
Bew: 
Bins Bie Bo; Bresqon2seue oe ecestoeos ee =a > 60 0-46 | Cla CH A-7 
(For properties of Allentine soil in Br, refer 46-60 | He: Ch A-6 
to the Alentine series.) 
Big Horn: 
BS ennueoo eo gessiceueececuses SMesouweuese 48-60 0-9 Chl A-6 
9-48 CH A-7 
A8-545 CL A-6 
55 | Shale or sandstone. 
Bone: 
BiB Veen betel ot eset a eee eS >60 0-52 | Clay or silty clay- 2 -------_- CH A-7 
52-62 | Stratified fine sandy loam, ML or CL A-4 or A.6 
clay loam, and loam. 
Clapper: 
(aCe ue cetercenticawede ee aeueenteese | >60 0-13 | Gravelly loam or clay loam__.} GM or CL A-4 or A-6 
13-60 | Very gravelly loam... 2. -_- | OM A-2 
Cushman: | 
Ch Cities sole oo see ccecsa coe setsecouseese 20-40 0-18 | Light clay loam. -_2.---..- MIL or CL A-6 
(For properties of Bainville soil in these units, 13-28 | Loam and sandy lonm__.-- ~~ ,; ML A-4 
refer to the Bainville series.) 28 | Sandstone or shale. 
Danvers: | 
Ba cDh: (DE, DScuesslee ees Saabscene see >60 0-19 } Silty elay.....----.--------- CL or CH. A-6 or A-7 
(For properties of the Judith soil in Dr and 19-60 | Clay loam___...--..-2-.---- cL A-6 
of the Shaak soil in Ds, refer to their 
respective series. ) 
Elso: 
Boy. Bley. BSi22 eek kee lee ee Sas 26s 10-20 0-12 | Clay loam or silty elay loam__| Cl A-6 
(For properties of the Lohmiller soil in Tis, 12 | Shale. 
refer to the Lohmiller series. ) 
Farland: 
Pain a eo ee eiecaie eat esas cesses ass >60 0-60 | Silt loam. ._.-----_-------- MI or CL A--4 or A-6 
(For properties of the Lambert soil in this 
unit, refer to the Lambert series.) 
Fattig: 
Roses ofa a acetic gongs oeesaedt Seek 20-40 0-33 | Sandy clay loam... --------- sc A-4 
33 ) Sandstone or shale. 
Fort Collins: 
Fi, Fo, Fr, F > 60 0-60 | Clay loam or loam._.____---- cL A-4 or A~6 
(For properties of the Arvada soil in FL and 
Fo and of the Thurlow soil in Fr and Ft, 
refer to their respective scrics. 
Gilt Edge: 
Gait bode eee Deseo ea ceeie eee eae 20-40 0-6 LOW esseneie etc es ML A-4 
(For properties of the Allentine soil in this 
unit, refer to the Allentine series.) G-OY | Clits .ccosusncscccwaancenes Ci AZ 
87 | Sandstone and shale. | 
Glenberg: : 
Gli Gly Gibws anes seetteed eetog cet ee aed > 60 0-40 | Fine sandy loam, loam, or ; SM A-4 
lonmy fine sand, \ 
40-60 | Very gravelly loamy sand____| GW or SW A-1 
Grail | 
Gr iGitas. ete Pn cece cee fe eee ein ee >60 0-25 | Heavy clay loam___-._____-- Ch A-G6 or A-7 
25-60 | Gravelly clay loam_-..------- GC A-2 
Gigaset Bae ee Sie ee eee eee ae >60 0-60 | Silty clay or heavy silty clay CL or CH A-7 


loam. 


YELLOWSTONE COUNTY, MONTANA 33 
properties of soils—Continued 
= : eee 1 
Percentage passing sieve— Perme- | Available Corrosivity of 
_ ability in water Reaction Salinity untreated Shrink-swell TFrost-action 
place capacity steel pipe potential potential 
No. 4 No. 10 | No. 200 
a | = —_ 
Jaches per inch 
Inches per hour of soit pH | 
eeenceins 100 90-100 0. 638-2. 0 0. 18-0. 20; 7. 9-9.0 | Low to Moderate to Low_--__--.-| High. 
moderate. high. 
See te 100 | 85-95 | 0, 06-0.20/ 0. 14-0. 16 6, 5-8. 4 | Low. _--__-- High.2.-2 2.2 High... _ Moderate. 
Saseee E 100 80-90 | 0, 2-0, 63 0. 17-0. 19 7.9-8.4 | Low_____.__.| Moderate.__..| High.__._._._] Moderate. 
100 ; 95-100 | 75-90 0. 63-2. 0 0. 18-0. 20 | 6. 6-7. 3 Moderate... __ Moderate_____| Moderate. 
100 | 90-95 | 70-85 0, 2-0. 63 0, 14-0, 16 7.48, 4 Highness ae High___.-_._- Moderate, 
100 70-85 | 50-60 0. 2-0. 63 0. 14-0, 16 7. 9-8, 4 Moderate_____ Moderate____. Modcrate. 
| 
he erie tat 100 90-95 <0.06 , 0. 12-0, 14 8. 5-9. 6 | Iligh to very Highscc.-o- 4 High 2. 2... Moderate. 
high. 
eeckscoa 100 | 70-85 0, 2-0. 63 0. 12-0. 14 8. 5-9. 0 Very high____- High_____..__] Low to Moderate to 
moderate. high. 
70-95 60-90 35-80 0. 63-2. 0 0.10-0.11; 7.9-8.4) Low...  __. Low to Low to Low to 
moderate, moderate, moderate. 
30-40 20-35 10-25 0. 63-2. 0 0. 05-0, 07 7. 9-8. 4 | Low.___---.__] Low to Low __.------ Low. 
moderate. 
Seer 100 70-80 0. 2-0. 63 0. 18-0. 20 | 6.6-7.38 | None-.__-.._-]| Moderate..-__| Moderate___.-| Moderate. 
90-100 80-100 60-70 0. 2-0. 63 0. 14-0, 16 7. 9-8, 4 | Low. ..---_ Moderate____- TOWeccsose sd Moderate to 
high, 
90-LO0 85-95 70-80 Q, 2-0. 63 0. 14-0, 16 6. 6-7. 8 | None. -.-___- High___-.2_-- Figh.o2ososc. Moderate. 
90-100 80-90 70-80 0, 2-0. 63 9. 16-0, 18 7. 9-8. 4 | None_.-_--_- Moderate____- Moderate. ___. Moderate. 
90-100 85-95 70-80, 0. 63-2. 0 0, 18-0. 20 7. 9-8. 4 | None to low._| Moderate____- Moderate_____ Moderate to 
high. 
suscccae 99-100 80-90 0. 63-2. 0 0, 18-0. 20 6. 6-8, 4. | None___-._._) Low__..__-_-] Low.---.__._] High. 
90-100 85-95 35-50 0, 2-0. 63 0. 14-0. 16 7, 4-8. 4 | None to low__| Moderate____- Moderate_____ Moderate. 
see ees 100 | 70-80 0. 2-9.63 | 0. 17-0, 19 6. 6-8. 4 | None to low_.| Moderate____.| Moderate_.___| Moderate to 
high. 
| 
| 
St stn 100 70-85 0, 63-2, 0 0. 16-0. 18 6. 6-7. 3 ) None. ____-- DOW etna oat DOW eee Moderate to 
high. 
poet as ea! 100 | 85-95 0. 06-0. 20] 0.14-0.16 ] 7.9-9.0 | Moderate_.....| High..---....; Migh-..---.-- Moderate. 
Pee earn te: 100 35-50 2. 0-6. 3 0. 138-0. 15 7.48.4 | None to low__} Low to Low__.._.---] Moderate to 
moderate. high. 
25-70 20-50 0-10 > 20 0. 05-0. 07 7. 9-8. 4 | None to low..| Low to Low__.__-_---} Low. 
| moderate. 
ene2 wee 100 0, 06-0. 2 0-17-0, 19 7. 4-8. 4 | None to low__}| Moderate_____| High---...--_| Moderate. 
50-65 45-60 0. 2-0. 63 0, 07-0. 09 7. 9-8, 4 | None to low._| Moderate_____ Low to Low to 
moderate. moderate, 
eecesecs 400 | 84-95 0. 06-0. 2 0. 16-0. 18 7.4-8.4 | None.-_---_- High_.-.-_._- Mighes a ose Moderate. 
| i 


834 SOIL SURVEY 
TABLE 4.—J’stimated engineering 
Depth to | Depth Classification 
Soil scries and map symbol hard from 
bedrock | surface 
Dominant USDA texture Unified AASHTO 
Taches Tnehes 
THaverson: 
Ha, He, Hd, He, Hh, Hi, Hm...-----2-2----- >60 0-08! | ROHM a2 25 6cb seem et ceni ees ML or CL A-4 
(For properties of the Hysham soil in Hh 
and of the Lehmiller soil in Hl and Hm, 58-68 | Very gravelly sand_..-_-_-._- GW A-1 
refer to their respective series.) 
bis bo kocen seem ee ce eee ease Ae! >60 O36) | bOs ee a ieee cee eee ke ML A-4 
36-60 | Silty clay.-.._--_-_-------.-- CH A-7 
Flier tt el Is bee oat a ornate Bnei. >60 033004: OAM sac cs seeocek feet ML A-4 
30-60 | Very gravelly sand_..-..--.- Gw A-1l 
Heldt: 
Ot eet eo eeebece aes >60 0-63 | Heavy silty clay loam or CL or CH A-6 or A-7 
silty clay. 
Hesper: 
Sabicea phe hoy oe howe ee Saintes ee >60 0-44 | Clay loam or silty clay loam_-| CL A-6 
44-60 | Loam or very fine sandy loam_| MT, A-4 
Hilly gravelly land: 
Sieh So SSe sees Shoe ite at ge, >60 0-15 | Very gravelly loam__._------ GM A-2 
15-60 | Very gravelly sand__-------- GW A-1 
THopley: 
Mtstot ce ee eo eee paul Me tetera eae >60 OFT | J0iticedewescudencccencacnd ML A-4 
47 | Weathering sandstone or 
shale. 
THovert: | | 
Per 2352s cose seee sees Li totyseae | >60 O-00 | Chivs..ncenncsnke nanan agus CI A-7 
1 
Hydro: | 
AV AW cose ecient Boo oee el ete leke SS >60 241) Clays. 2oncedccdeeeecemcace CH A-7 
(For properties of the Allentine soil in Flv and 41-60 | Clay loam o_-2-2. 2222 cL A-6 
the Arvada soil in Tw, refer to their | 
respective series. ) i 
Hysham: 
FAY: Azone ocd eee cee >60 0-55 | Loam or silt loam___ 22 2-- ML A-4 
(For properties of the Laurel soil in Hx and 
iy and the Haverson soil in THz, refer to 55-57 | Sand and gravel... 22. _ Gw A-1 
their respective series.) 
MUGS Sato. ee ot ee eee See eos >60 0-17 | Clay loam and some gravel__-| Cl A-6 
(Mapped only with Danvers soil in a com- 17-50 | Very gravelly clay loam. __.-- GC or SC A-2 
plex.) 
Keiser: 
Ke; IK6, Kg, Kicecc accu oso ses yous sees >60 0-23 | Silty clay loam__------_--.-- CL A-6 
(For propertics of the Hesper soil in Kh, 23-60 | Silt loam... 22222. MUL or CL A-4 
refer to the Hesper scrics.) 
Kyle: ; 
Ly, Riccee pee ce tig deh aaa | 80-00 | OAH) | Clap ines coeceee mores denen CH A-7 
Lambert: 
Wha, (WD es lbte se awn Se eoee Leeman seco ce saz! >60 0-60 | Silt loam____---_2 222 eee ML or CL A-4 or A-6 
Larim: I 
ee os iy ilote teem st nse ate eee ees >60 0-16 | Gravelly clay loam__.---___- GC A-4 
16-60 | Very gravelly sand___---___- GW A-l 
TAT GY meget oie een eeeee ace weneasel Eanes >60 0-52 | Stratified loam, clay loam, CL or CH A-6 or A-7 
(Mapped only with Iysham soils in com- | and silty clay. 
plexes.) 
52-60 } Sandy loam___._---_----2-2 SM A-4 


properties of soils—Continued 
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Percent 


age passing sieve— Perme- Available Corrosivity of 
ability in water Reaction Salinity untreated Shrink-swell Frost-action 
place capacity steel pipe potential potential 
No. 10 | No. 200 
Inches per inch 
Inches per hour of soil pH 
100 60-80 0. 63-2. 0 0. 15-0. 17 9-8. Low to Moderate to Low to High. 
moderate. high. moderate. 
15-25 0-10 >20 0. 04-0. 06 7. 9-8 4 | Low to Moderate to WOW ooieectees Low. 
moderate. high. 
100 | 60-80 0. 63-2. 6 0. 15-0. 17 7. 9-8. 4 | Low to Moderate to Low to High. 
moderate. high moderate 
100 | 80-95 0, 06-0, 20 | 0. 14-0,16 | 8. 5-9.0 | Low to Moderate to Wigicnscu docu Modcrate. 
moderate. high. 
100 60-80 0. 638-2. 0 0. 15-0, 17 7. 9-8. 4 | None to low_-_) Low to Low to High. 
moderate. moderate 
15-25 0-10 >20 0. 04-0. 06 7. 9-8. 4 | None to low__| Low to LOW -------- Low. 
moderate. 
100 | 80-95 0. 06-0.20 | 0 15-0.17 | 7. 9-8. 4 | Low to Highs seazcice Miphe<222.2< Moderate. 
moderate. 
90-100 80-90 0. 2-0. 63 0. 18-0. 20 6. 6-8. 4 | None to low_-; Modcrate_____ Moderate__-_- Moderate to 
high. 
90-100 | 55-65 0. 63-2.0 | 0.15-0,17] 7. 9-9.0 | None to low__| Low to LOW s-c2ccee High. 
moderate. 
30-50 15-30 2. 0-6. 3 0. 07-0,09 | 6. 6-7.3 | None_______- VOW secs: See Lows tesdiee< Low. 
15-35 0-10 >20 0. 04-0, 06 7, 9-8. 4 | None to low..| Low to Low. -cascnss Low. 
moderate 
100 55-70 0. 638-2. 0 0, 14-0. 16 6. 6-8. 4 | None ____--- LOWeesesncee Low 2. 22a0e< High. 
100 | 85-95 0, 06-0. 20 | 0. 14-0.16 | 6. 6-8 4 | None to low__} High-----_--- Highusosse5 Moderate. 
100 | 80-90 0. 06-0. 20 | 0.14-0.16 | 7. 4-84 | None to low_.-| High.----__-- High. s.--22- Moderate. 
100 | 70-80 0, 20-0. 63 0. 18-0. 20.] 8 5-9.0 | None____---- Moderate. _.-- Moderate_-_.- Moderate. 
100 | 50-80 0. 06-0.20 | 0.14-0.16 | 8, 5-9.5 | Low to very. | High---.-_..-] Low_-------- High. 
high. 
15-35 0-10 >20 0. 04-0. 06 8. 5-9. 5 | Low to very Elighssesseceed Lows 2222--- Low. 
| high. 
75-90 50-70 0. 20-0,63 ) 0.14-0.16 | 7. 9-8 4 | None.____-_- Moderate. 
45-65 25-35 0. 20-0.63 | 0.08-0.10; 8 4-9.0 Low. 
100 | 80-90 0. 20-0. 63 | 0. 18-0. 20 | 6. 6-8. 4 | None____---- Moderate_____ Moderate..--- High. 
100 } 80-90 0. 20-0. 63 | 0. 18-0.20 | 7. 9-9.0 | Low to Moderate to Lowecascsses High. 
moderate. high. 
100 | 90-100] 0.06-0.20 | 0.14-0.16 | 7. 4-9.0 | Low to a5 Gf | Deen ee Higheeo224505 Modcrate. 
moderate. 
100 | 80-100 0, 2-0.63 | 018-0. 20 | 7.9-8 4 | None___-__-- Lowes2s2.22 LOWS seieaece High. 
60-80 35-50 0. 63-2. 0 0. 12-0, 14 6. 6-7. 3 | None.______- Low to Lowiss seesce Low 
moderate. 
20-40 0-5 >20 0. 03-0. 05 7.9-8.4 | None.______- OW ecuemasse! Low_..------ Low. 
100 | 75-95 0, 2-8. 0 0. 16-0.18 } 8. 5-9.0 | Very high____} High---_-___- Moderate----- Moderate. 
| 100 | 35-50 2. 0-6. 3 0.11-0,13 | 9. 0-9.6 | Very high.-.-| High--._--._- HhOWa sso w Moderate 
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TapLe 4.—Hstimated engineering 


. ’ Depth to | Depth Classification 
Soil series and map symbol hard from 
bedrock | surface 
Dominant USDA texture Unified AASHO 
Tnehes Inehes 
Lavina: 
Litizcacece ar eeseteauecancedeecc sued eoaee 8-20 0-19 | Clay loam_._---.---.------- ML or Cl. A-4 or A-6 
19 | Sandstone, 
Lismas: 
LQinceeu ence baceeionkasetece sbooeeoeee see 10-20 CH10) |) CUA nce sede en ceo ndedecece CH A-7 
10 | Shale. 
Lohmiller: 
bee oe UG me oeeatene a ee aia es tle tcl ete >60 Q~42 | Silty clay or clay_.---------- CL A~6 or A-7 
(For properties of the Elso soilin Lt and the 42-60 | Tine sandy loam__---------- CL A-6 or A-7 
Hysham soil in Lu, refer to their respective 
series.) 
Vice dene ane weecemedu wen Garemsenmed >60 0-30'|| Silty clay.sscc2csceeaseceu CL A-G 
30-60 | Very gravelly sand...-.-.--. aw A-1 
Maginnis: 
May 6, Migcud ace eeanseceaccecewececauwne >4-15 0-10 | Very ehannery heavy clay ac A-2 
(Rock outcrop in Mg not rated.) loam. 
10 | Shale. 
McKenzie: 
M Beate te epee i tat oer CE i aS > 60 0365) Clay: cceassecacs ee leesdcs cH A-7 
McRae: ' 
Mm, Mn, Mo, Mr, Ms, Mt, Mu, My__------- 48-76 0-76 | Loam_._-_.- dGabweceivenene ML A-4 
(For properties of the Bainville soil in Ms and 
the Hysham soil in Mt, Mu, and My, refer 
to their respective serics.) 
Midway: 
I Dae cts Aecetes ee ee 10-20 0-12 | Heavy clay loam_-_.--.--.-- CL or CH A-6 or A-7 
(Far properties of the Razor soilin Mw, refer 12 | Shale. 
to the Razor series. Shale outcrop in My 
not rated.) 
Oburn: 
Ny U Siedenindcnusesv epee ueeeyeaeeweamee >60 0-36 cH A-7 
(For properties of Shaak soil in these units, 36-60 GW-GM A-l 
refer to the Shaak series.) 
Pierre: 
Po; Plessuscecocs ses suesrbadacerde wens 20-40 S24 | Clave oe eee el ee -| ML-ClL or | AAT 
(For properties of Lismas soil in Pl, refer to 24) Shale. CH | 
the Lismas series.) 
Razor: 
Ray Rei cies cece ane cee ceinaecuns cdacdemeuese 20-40 0-20) | Choy l0Mtn inne n econ cee x CL A-6 
(For properties of the Cushman soil in Re, 29 | Shale. 
refer to the Cushman series.) 
Ryegate: 
Rin Rt Risanaet cee ee ee antes 20-40 0-25 | Sandy clay loam..-2___2--_- sc A-6 
(For properties of 'Travessilla soil in Rr and 25 | Indurated sandstone. 
Rt, refer to the Travessilla series.) 
Sage: 
Sani sed cette ete eke fee eee ss >60 O60" || Clayecd 42552 Gees ee secee Crt A-7 
Shaak: 
Shi Skineiseceed ie Boe Beetle ead >60 0-40 | Silty clay or clay loam_-_-_-- CH A-7 
40-56 | Gravelly sandy loam __....--- GM A-2 
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Percentage passing sieve— Perme- Available? Corrosivity of 
ability in water Reaction Salinity untreated Shrink-swell Frost-action 
} place capacity steel pipe potential potential 
No. 4 No. 10 | No. 200 
| Inches per inch 
Inches per hour | of 80i ple 
100 95 65-85 0. 63-2. 0 0. 16-0. 18 6. 6- None__.--._-- Moderate__-._ Moderate___-~ Moderate. 
sect ed 100 80-100 | 0. 06-0. 20 0. 14-0. 16 7.4-8.4 None... _.-._] High..._._..| High--..----.| Moderate. 
Re ee 100 80-90 0, 2-0. 63 0. 14-0. 16 7.9-8.4 | None._._._-__} High ..-..._-_| High--..----.] Moderate. 
atlanta 100 40-50 2. 0-6. 3 0. 12-0. 14 7. 9-9. 0 | Low to high ._| Moderate to Low-...-----] High. 
high. 
Deana 100 80-100 0. 06-0, 2 0. 14-0. 16 7. 9-8. 4 | None to low._| High....____.} High-.._____-] Moderate. 
30-50 15-35 0-10 >20 0, 03-0. 05 7. 4-7. 8 | None to low__} Low to DOWeaece saeue Low. 
modecrate. 
25-55 20-50 5-20 0, 2-0.63 | 0, 06-0. 08 6. 1-6. 5 | None__-___-- LOWescessen’ LOWsci2 shel, Low. 
rey Aot! 100 90-100 <0, 06 0. 14-0. 16 7.9-9.5 | Moderate to High-_.__.--_| High--_._____} Moderate. 
high. 
eee 100; 60-75 0. 63-2. 0 0. 16-0.18 | 7.9-8.4 ] None.___---.) Low_..------] Low__..-_-.-| High. 
Seer | 100 80~90 0, 06-0. 20 0. 16-0, 18 7. 9-8. 4 | None_____.--) Moderate_____| High-.-...---| Moderate. 
\ : : 
Baeeeeee 100 80-95 0. 06-0.2 ; 0. 14-0. 16 7.4-9.0 | None._____.-] High.-...._.-| High---------| Moderate. 
25-85 20-30 B15 | 6, 3-200 0. 05-0. 07 7. 9-9. 0 | Low to Moderate to LoWescses-2- Low. 
i | moderate. high 
| 
95-100 90-100 85-95 0, 06-0, 20 0. 14-0, 16 7. 9-8. 4 | Low to WWiphiocc noses High: cc ouses Moderate. 
moderate. 
See 100 | 70-90 0, 2-0. 63 0. 18-0.20] 7, 4-8.4] Low to high_-.| Moderate to Moderate__-.-| Moderate. 
high. 
100 | 90-100 40-50 0. 2-0. 63 0. 14-0, 16 6. 6-7. 4 | None___----- Moderate. _--- Moderate____- Moderate. 
eee eer 100 90-100 >0. 06, 0. 14-0. 16 8, 5-9. 2 | Very high.___} High_.-._.----] High._--__---| Moderate. 
95-100 90-95 75-85 0. 06-0, 20 0, 15-0. 17 6. 6-8. 4 | None to low__| High------.-- Highucosncaue Moderate. 
50-60 40-50 20-30 2, 0-6. 3 0. 08-0. 10 | 7, 9-8. 4 | Moderate__-_- Mighinecin22 TOW ne enaces Low. 
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Tans 4.—Lstimated engineering 
Depth to | Depth Classification 
Soil series and map symbol hard from 
bedrock | surface ; ; ; 
Dominant USDA texture Unified AASTIO 
Shonkin: Inches Inches 
SNideiaceeis eaeseendnes deascesdeesecseece ce : 0-9 A-4 
9-32 A-7 
32-62 A-6 
Shorey: 
6 Ob Sheceaaisonemcateceeeecssceeceosue >60 0-64 | Stratified gravelly loam and | GM A-2 or A-4 
loam. 
Thurlow: 
ay WOt mavodtascsieegausrews sada Seaeusedss >60 0-60 | Clay loam... ------------- CL A-6 
Toluca: 
16, Thy, Tj Tn MO oso oa ee ee Mo ae >60 0-35 | Loam or clay loam.-----_--- ML or CL A-4 or A-6 
(For properties of the Wanetta soil in Tn and 35-60 | Very gravelly loam to GM A-2 
To, refer to the Wanetta series.) gravelly sand. 
Travessilla: 
Tits 18). Wtscasese tose ecese cece eee teage 10-20 0-10 | Loam or sandy loam___.----- ML to SM A-4 
10 | Sandstone, 
Treasure: 
Tu). TWesretssucuekscel coe eedeseasutewness. >60 0-16 | Sandy clay loam_..-----.--- SC A-6 
16-60 | Sandy loam and loam_._.-.-- SM A-2 or A-4 
Vananda: 
Way Wd Vegec 2 4 fe oceans i ae te eee eles >60 0-62) | (Clavsdonn2s ie Vee eed CH A-7 
(For properties of the Bone soil in Ve, refer 
to the Bone series.) 
Wanetta: 
Wa, We, We, Wf, We, Wh, Wk, WI__-------- >60 0-26 | Clay loam and some gravel_--| ML or CL A-4 or A-6 
(Por properties of Larim soil in Wh, Wk, and 
WI, refer to the Larim series.) 26-60 | Very gravelly sand_._----.--- GW or SW A-1 
Work: 
Wirt, Witesceceseeec estes etecttenteecusew >60 0-61 | Clay loam_----------------- ML to CL A-4 or A-6 
Worland: 
Wo. Wrecscecsosnceceseeence den sceeecesieee. 20-40 0-80 }) Fine sandy loam__.-.----.--- SM A-4 
(For properties of Travessilla soil in Wr, 30-40 | Very gravelly sandy loam.._-- SM A-2 
refer to the Travessilla series.) 40 | Sandstone. 
Wormser: 
Ws, Wt. WY, WWose voc ol cos ctccteoeercees 20-40 0-34 | Clay loam..---------------- ML or CL A-4 or A-6 
(For properties of Lavina soil in Wv and 34 | Sandstone and shale. 
Worland soil in Ww, refer to their respec- 
tive series.) 
Yegen: 
Vag Vidi WG) Vite fee eee ee eee >60 0-23 | Sandy clay loam_.....------- ML to CL A-G or A-4+ 
(For properties of Toluca soil in Yt, refer 23-64 | Sandy loam___..------------ SM A~2 or A-4 


to the Toluca series. 


properties of soils—Continued 
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Percentage passing sieye— Perme- Available Corrosivity of 
i ability in water Reaction Salinity untreated Shrink-swell 
place capacity steel pipe potential 
No. 4 No. 10 | No. 200 
Inches per inch 
Inches per hour of soi pH 
cae Ss 100 70-90 . 63-2. 0 0, 16-0, 18 6, 1-6. 5 Owe saciases 
poe se Ses 100 | 80-90 0. 06-0. 20 14-0. 16 6. 6-7. 8 High: 222.225 
epee 100 85-95 0, 2-0. 63 0, 18-0. 20 7, 9-8. 4 Moderate..--- 
50-90 | 85-75 25-45 0, 63-2. 0 0, 09-0, 11 7. 4-8.4 | None___-__.- Low_-------- Loweskeecs =< 
100 | 100 80-90 0. 2-0, 63 0, 18-0, 20 6. 6-8. 4 | None._-.---- Moderate____. Moderate.__.- 
| 
90-100 80-90 70-80 0. 63-2, 0 0. 17-0. 19 6. 6-8. 4} None__------ Low to Moderate____- 
he moderate. 
35-45 30-40 16-25 2, 0-6. 3 0. 06-0. 08 | 7. 9-8. 4 | None.----..- OWesceccs sd DOW a ooseese 
80-100 75-100 35-70 0. 63-2. 0 0.10-0.14 | 6 6-7.3 | None___-____ LoWssensas-c Lows o225s25 
100 90-100 35-50 0. 63-2. 0 0. 14-0. 16 6. 6-7.3 | None_.----.-- Moderate____- Moderate___-- 
100 90-100 30-40 0. 63-2. 0 Q, 12-0, 14 7, 9-8.4 ; None___----- Lowes sesee se Low -------- 
Peeeaee 100 90-100 | <0. 06 0. 14-0. 16 8. 5-9. 2 | Moderate to Highscon Soe.) Wighssccess 
high. 
80-100 | 75-95 60-80 | 0.63-2.0 | 0.16-0.18 | 7. 4-8 4 | None._____-- Moderate___-- Moderate___-- 
25-55 20-50 -5 >20 0. 03-0.05 | 7.9-8 4 | None.-.--.--| Low_---_---- bOWiass-s5e< 
90-100 | 90-95 70-85 0, 2-0, 63 0. 18-0.20 | 66-8 4 | None._..---- Moderate.-_-- Moderate --- 
100 | 90-100 | 35-45 2. 0-6. 3 0.12-0.14 |] 7.9-8 4) None__----_- LOW 2c2n224al LoWeocnesse5 
15-85 10-30 5-15 2. 0-6. 3 0. 05-0. 07 7. 9-8, 4 | None_-.----- LOW osseees 4 GOW s.2-s.<ss5 
95-100 ) 90-100 } 75-85 0. 2-0. 63 0. 18-0. 20 6. 6-8. 4 | None. .--__-- Moderate-_-_-_-- Modcrate_.--- 
90-100 | 90-100 | 50-60 0. 2-0.63 | 0.14-0.16 | 6 1-7.3 | None______-- Moderate____- Moderate___-- 
95-100 | 90-100 | 380-40 2. 0-6. 3 0.11-0.18 | 7. 4-8 4 | None..--.--- Low .------- Lows on2-<s- 
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Frost-action 
potential 


High. 
Moderate. 
Moderate. 


Moderate. 


Moderate. 


Moderate to 
high. 
Low. 


Moderate to 
high. 


Moderate. 
Moderate. 


Moderate. 


Moderate. 
Low. 


Moderate. 
Moderate. 


Very low. 


Moderate. 


Moderate. 
Low. 


408-101 —72—-~4 
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TasLe 5.—Interpretations of 


{Absence of interpretations indicates that the practice 


Suitability as a souree of— Soil features affecting— 
Soil series and i . 7 _ 
map symbols Farm ponds 
Topsoil Sand Gravel Road fill Highwiay 
H location 


Reservoir area | Embankment 


Absarokee: 

Aa; Abaessnceeges, Good to a Unsuitable..__| Unsuitable_..-] Poor: low High compressi- | Shale bed- Low dry 
depth dry den- bility; mod- rock ata density; 
of 10 sity; crately slow depth of moderate 
inches. ] medium permeabil- 20 to 40 to low 

plasticity ; ity; moderate inches. : 
low shear frost-aetion e 
strength; potential; shrink- 
| low bear- medium swell 
! ing ea- plasticity. potential. 
pacity. 
Allentine__.....----] Poor: Unsuitable_..-| Unsuitable...-]| Poor: low High compressi- | Features Low dry 
(Mapped only material dry density; bility and generally density; 
with Bew, too impervious elasticity; favoralle. low stu- 
Gilt Edge, and clayey. when com- slow permea- bility; high 
Hydro soils in pacted; low hility; not a shrink- 
complexes. } shear source of swell 
strength; good con- potential. 
high shrink- struction 
swell po- material. 


tential. 


Alluvial land, 


gravelly: 

Agiacceseelsecucs Poor: Good to fair: | Good: well- | Good: high | Oceasional Porous Porous 
material not well graded dry den- flooding. material. material; 
too graded on material; sity; high high gravel 
gravelly. small thickness shear content. 

stream varies on strength; 
terraces; small good work- 


sercening stream ability. 
required to terraces. 
remove 
gravel, 
Alluvial land, mixed: 

Alice eee’ ee Poor: Good: well- | Good: well- | Good: no Oceasional Porous sub- Porous 
material graded graded unfavor- flooding; stratum, material; 
too sand and material; able water table high gravel 
variable. gravel; water table features. at a depth content. 

screening ata depth of 36 to 72 
required to of 36 to 72 inches on 
remove inches on river 
gravel; river terraces. 
overburden terraces. 
is 0 to 60 
inches 
thick. 

Alluvial land, 

seeped: 

Aline cee Soee oe Fair... _-- Unsuitable.___| Unsuitable----| Poor: high High water Features High or- 
organic- table; high generally ganic- 
matter con- frost-action favorable. matter 
tent; poor potential. content; 
workabili- medium to 
ity; mod- high com- 
erate bear- pressibil- 
ing capac- ity; low 
iby. dry dens- 

ity; poor 
| compaction; 
| high water 
i table. 


engineering properties 


YELLOWSTONE COUNTY, MONTANA 


or use is not applicable or is not needed] 


Soil features affecting—Continued 
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Limitations for— 


Slow permea- 
bility; slow 
hydraulic 
conductivity 
and percola- 
tion rate. 


Occasional 
flooding; 
difficult to 
obtain suit- 
able outlets 
or stable 
ditchbanks 
on river 


Poor work- 
ability; 
dense clay 
subsoil. 


Slow permea- 
bility and 
intake rate, 


Uneven 
slopes; 
wide range 
in permea- 
bility. 


rock ata 
depth of 20 
to 40 inches. 


Slow permea- 
bility and 
intake rate; 
unstable in 
embank- 
menis. 


Rapid run- 
off; slow 
permea- 
bility. 


erate shrink- 
swell poten- 
tial; high 
compressi- 
bility; shale 
at a depth of 
20 to 40 
inches. 


Low bearing 
capacity ; 
high shrink- 
swell poten- 
tial; high 
compressi- 
bility; slow 
permea- 
bility. 


Features 
generally 
favorable. 


Occasional 
flooding; 
seasonal 
water table 
within 72 
inches of the 
surface. 


Scasonal high 
water table; 
low shear 
strength; 
low bearing 
capacity. 


slow hy- 
draulie con- 
ductivity 
and _ percola- 
tion rate. 


Severe: slow 
permea- 
bility; slow 
hydraulic 
conductivity 
and percola- 
tion rate. 


Severe: sca- 
sonal water 
table; 
flooding. 


Severe:  flood- 
ing; high 
seasonal 
water table. 


Severe: high 
seasonal 
ground water 
level; soil 
saturated 
most of year. 


Agricultural Land Trrigation Terraces and Waterways Building sites Sewage disposal Sewage 

drainage leveling diversions ticlds lagoons 
eee eS See eet eee cee spt Skee ee] TUE Ken, Cliy subsoil_._} Medium to low | Severe: mod- Severe: 

slopes; bearing ca- crately slow depth to 

shale hed- pacity; mod- permeability; bedrock 


less than 
40 inches. 


Slight: 
slopes. 


Severe: 
rapid 
permea- 
bility. 


Severe: 
flooding 
hazard, 


Severe: 
high water 
table. 
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TasLe 5.—Interpretations of 


Suitability as a source of — Soil features afecting— 
Soil series and | | 
map symbols Farm ponds 
Topsoil Sand Gravel Road fill Highway _ 
location | 
Reservoir area | Embankment, 
Alluvial land, wet: 
Anteesusteentau Piitee vice’ Poor_..------ POOF sje 3 Poor: poor Water table ' High water High compres- 
workabil- at or within table. sibility; 
ity; fair to 36 inches of low stalil- 
poor source surface. ity. 
i of fill ma- 
terial, 
Amherst: 
Ao, Ap.----.-._.-- Fair to a Unsuitsable..__| Unsuitable__..| Poor: low Indurated sand- | Shattered Low dry 
(For interpre- depth of | dry den- | stone at a bedrock at density; 
tations of 6 inches sity; medium depth of less a depth of high con- 
the Magin- if sur- plasticity; | than 20 ~ less than tent of 
nis soil in face low shear inches; not a 20 inches. stones and 
Ap, refer to stones strength; source of organic 
the Magin- are re- low bear- good con- matter; 
nis series.) moyed. ing capac- struction moderate 
ity. material. permeabil- 
ity. 
Apron: 
An As) Atzccenesce Poor: ma- | Unsunitable.___| Unsuitable__._| Good to High risk of Rapid perme- air stability; 
(For interpre- terial too fair: high erosion on ability; moderate 
tations of the sandy; dry den- exposed requires permeabil- 
Travessilla high sity; high banks. compacted ity in com- 
soil in At, erodi- shear soil blanket. pacted em- 
refer to the bility. strength; bankments; 
Travessilla subject to subject to 
series. ) piping. piping. 
Arvada: 
Au, Av, Aw, Ax, Unsuitable__| Poor... _-. Poor: over- | Poor: high High disper- Features Low dry den- 
Ay. burden 48 dispersion, sion; low sta- generally sity; unsta- 
(For interpre- inches thick high shrink- bility; very favorable. ble slopes; 
tations of on river swell po- slow permc- high vol- 
the Bone terraces; tential; ability. ume change. 
soil in Ax not suit- high suscep- 
and Ay, able in tibility 
refer to other to piping; 
the Bone places. high crod- 
series. ) ibility. 
Bainville: 
Bb; Be, ‘Blesecccee x Fair: low | Unsuitable...; Unsuitable.-_} Poor: low Siltstone at a Features Low dry den- 
(For interpre- fertility. shear depth of 20 generally sity; low 
tations of the strength; | to 40 inches; favorable. shear 
Worland soil poor com- highly erodi- strength; 
in Bl, refer to paction; ble slopes; high erodi- 
the Worland high frost- high frost- bility; poor 
series.) action action poten- compac- 
potential. tial; not a tion, 
source of 
good con- 
struction 
material. i 
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Soil features affecting—Continued 


Agricultural Land Irrigation Terraces and Waterways Building sites 
drainage leveling diversions 
Ste eel a elena ae OS eet ees ee len tet ar Be a co tates Water table at 
or near sur- 
face most 
of time. 
oS Ge be ee oan te (eae ahi es acta aU a seca eae Uneven Bedrock at a | Low bearing 
slopes; depth of capacity; 
moderate less than low to mod- 
stability; 20 inches. erate shrink- 
sandstone swell po- 
and shale tential; shale 
at a depth at a depth 
of less than of less than 
20 inches. 20 inches. 
pmieea dw ceclek eee mttameiie, welecete te dee ce! High risk of Low ayail- Features gen- 
erosion; : able water erally faver- 
subject to | capacity. able. 
piping in 
embank- 
ments. 

Very slow High dis- Very slow Unstable High risk of High disper- 
permeabil- persion; permeabil- slopes; high erosion; sion; high 
ity; high salts near ity; high risk 0: difficult to shrink-swell 
dispersion; the surface. dispersion; erosion; establish potential; 
unstable moderate low fertil- vegetation low bearing 
ditchbanks; to severe ity. because of capacity ; 
high cor- risk of high salin- very slow 
rosivity. erosion; ity and permeabil- 

slopes of L alkalinity. ity. 
to 7 per- 
cent. 


Siltstone at a 
depth of 20 
to 40 inches; 
highly 
crodible; 
low stabil- 
ity in em- 
bankments. 


High risk of 
erosion; 
moderate 
permea- 
bility. 


High frost-ac- 
tion poten- 
tial; siltstone 
at a depth of 
20 to 40 
inches; low 
bearing ¢a- 
pacity; high 
compressihil- 
ity; very low 
shear 
strength. 


Limitations for— 


Sewage disposal 
fields 


Severe: water 
table at or 
near sur- 
face most of 
time. 


Severe: bed- 
rock ata 
depth of less 
than 20 
inches. 


Slight to mod- 
erate where 
slopes are 4 
to 10 per- 
cent; severe 
where slopes 
are 10 to 15 
percent. 


Severe: very 
slow perme- 
ability; high 
dispersion ; 
slow hy- 
draulic con- 
ductivity 
and percola- 
tion rate. 


Severe: _ silt- 
stone at a 
depth of 20 
to 40 inches; 
moderate 
permeability ; 
moderately 
stecp slopes. 


Sewage 
lagoons 


Severe: 
flooding 
hazard. 


Severe: bed- 
rock ata 
depth of 
less than 
20 inches. 


| Severe: rapid 
permeabil- 
ity. 


Slight where 
slopes are 
0 to | per- 
cent; 
moderate 
whcre 
slopes are 
1 to 7 per- 
ecnt. 


Moderate to 
severe: 
moderately 
steep 
slopes. 
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Tanie 5.—Jnterpretations of 


Soil series and 
map symbols 


Suitability as a source of— 


Soil 


eatures affecting— 


Farm. ponds 


Topsoil Sand Gravel Road fill Highway 
location 
Reservoir area | Embankment 
Bainville—Continued 
Be, Bf, Bg_-..----- Fair: low Unsuitable. .~_| Unsuitable.__| Poor: low Steep slopes, Features Low dry den- 
(For interpre- fertility. shear rough broken generally sity; low 
tations of the strength; topography, favorable. shear 
Flso soil in poor com- or both, silt- strength; 
Be and Bf, paction; stone or bed- high erodi- 
and Shale high frost- rock ata bility; poor 
outcrop in action po- depth of 5 to compac- 
Bf, refer to tential. 30 inches; tion. 
the Tilso unstable 
series and slopes; not a 
Shale out- source of 
crop. Rock good con- 
outerop in struction | 
Bg not in- material. 
terpreted.) 
Bew: | 
Bm, Bn, Bo Br-.--- Poor: Unsuitable-.-{| Unsuitable..-| Poor: low High compres- Features Low dry den- 
(For interpre- high clay dry den- | sibility and generally sity; poor 
tations of the content. sity; high expansion; favorable. compac- 
Allentine soil volume high elastic- tion; high 
in Br, refer change; ity; high shrink- 
to the Allen- slow per- shrink-swell swell 
tine series). meability; | potential; potential. 
unstable slow permea- 
slopes. pility; mod- 


Big Horu: 


Bone: 
Bt; Bu, Bvisesooce 


Clapper: 


Fair to a 
depth of 
7 inches; 
poor 
below. 


Unsuitable - 


Unsuitable — 


Unsuitable_ — 


Unsuitalote_- 2. 


Unsuitable.__- 


Unsuitable_ __ 


Unsuitable__.- 


Poor: high 
content of 
calearcous 
fines; 
requires 
washing 
and 
screening. 


Fair to poor: 
low dry 
densitiy ; 
moderate 
volume 
change. 


Unsuitable--..- 


Good: 
medium 
dry density. 


erate frost-, 
action 
potential. 


Moderate com- 
pressibility ; 
aigh shrink- 
swell poten- 
tial; mod- 
erate frost- 
action 
potential. 


High compressi- 
bility and 
expansion; 
high shrink- 
swell 
potential; 
moderate 
frost-action 
potential; 
very slow 
permeability. 


Except for 
stecp slopes, 
no unfavorable 
features. 


Features 
generally 
favorable. 


Features 
generally 
favorable. 


Strongly slop- 
ing to 
moderately 
steep 
slopes; 
erodible 
outlets. 


Low dry den- 
sity; mod- 
erate com- 
paction; 
high 
shrink- 
swell 
potential. 


Low dry 


density; 
high 
dispersion; 
high shrink- 
swell 
potential; 
poor 
compaction, 


Medium dry 
density; 
moderate 
perme- 
ability in 
compacted 
fill. 
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Soil features affecting—Continued 


Limitations for— 


able features. 


Agricultural Land Trrigation Terraces and Waterways Building sites Sewage disposal Sewage 
drainage leveling diversions fields lagoons 
eeeedaceedeeud' pees between | eaee co cewedend een duseee mes sa|seseecasunaees High frost-ac- Severe: steep | Severe: 
tion poten- slopes. steep 
tial; siltstone slopes. 
at a depth of 
20 to 40 
inches; low 
bearing ca- 
pacity; high 
compressibil- 
ity; very low 
shear 
strength. 

Slow permea- Features Slow permea- | Poor worka- Slow permea- | Low bearing Severe: slow Slight: 
bility; slow generally bility. bility. bility. capacity; permeability; slopes. 
hydraulic favorable. high shrink- slow hydrau- 
conductivi- swell poten- lic conduc- 
ty and per- tial; slow tivity and 
colation permeability ; percolation 
rate. high compres- rate. 

sibility. 

Swaas eeneesuetalsceeuceeecussd|bcuaceeceecee.,) Moderately Moderately Medium bear- Severe: mod- Slight: 
slow per- slow per- ing capacity; erately slow slopes of 
meability meability ; high shrink- permeability. 1 to 2 
and slow rapid swell poten- percent. 
intake rate; runoff. tial; mod- 
unstalle in erate frost- 
embank- action 
ments. potential. 

Very slow Poor work- Very slow Low sta- Clay texture; | Low bearing Severe: very Moderate: 
perme-~ ability ; perme- bility high capacity ; slow slopes. 
ability; high high ability ; poor salinity ; high shrink- permeability. 
dispersion; dispersion ; high compaction. high dis- swell 
unstable in high salinity persion ; potential. 
ditchbanks., salinity and alka- high 

and alka- linity. erodibility; 
linity. difficult to 
establish 
vegetation, 
seWeneSeset cece snesew be cccedleetiusese ste kee ee ee tee eee ee Except for Severe: steep Severe: 
steep slopes, slopes in contains 
no unfavor- places. more than 


20 percent 
coarse 
fragments; 
slopes of 
more than 
7 percent. 
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TABLE 5.—Inlerpretations of 


Suitability as a source of — Soil features affecting— 


Soil series and 
map symbols Farm ponds 
Topsoil Sand Gravel Road fill Highway 
location 
| Reservoir area | Mmbankment 


Clapper—Continned | 


Cibegeseceua tetsu Unsuitable -}| Unsuitable...-| Poor: high Good: Features Strongly Medium dry 
| content of medium generally sloping to density; 

\ | calcareous dry | favorable. moderately moderate 
fines; density. steep perme- 
requires slopes; ability in 
washing erodible compacted 
and ; outlets. fill. 
screening. | 

| 
Cushman: | : 
Gh, GMa sca2e5<< Good toa | Unsuitable ~~.) Unsuitable.__-| Fair to poor: | Medium com- Teatures Low dry 
(For interpre- depth of | sandstone pressibility ; generally density; 
tations of the 12 inches. or shale at erodible favorable. moderate 
Bainville soil a depth of slopes; shear 
in these units, 20 to 40 } moderate to strength; 
referto the | inches; low | high frost- high 
Bainville shear action erodibility; 
series.) strength. potential; subject to 
sandstone or piping. 


shale ata 
depth of 20 to 
| 40 inches. 


Danvers: 
Da, Dn, Dr, Ds..--] Good to a Poor: over- | Poor: mixed | Poor: low High compres- Moderately | Low dry | 
(For interpre- depth of burden is sand, grav- dry den- sibility ; slowly per- density; 
tations of the 6 inches; 48 to 60 ' el, and silt sity; mod- highly erod- meable fair to poor | 
Judith soil in poor be- inches ; ata depth erate vol- ible slopes; | substratum. compaction; | 
Dr and the low; too thick; of 48 to 60 ume moderate moderate 
Shaak soil in clayey sereening {| inches; change; frost-action frost-action 
Ds, refer to and too required to requires unstable potential. i potential. 
their respec- limy. remove washing slopes. 
tive series.) gravel. and 
sereening. 
| 
Elso ; : | 
EG. Eliccuckeccede Unsuitable_.| Unsuitable_.-.] Unsuitable... | Poor: low Shale at a Features Low shear 
shear depth of 10 generally strength; 
strength; to 20 inches; favorable. low dry | 
poor medium com- density; | 
compaction,; pressibility; | highly crod- 
highly evod- ible; subject 
ible slopes; | to piping. 
moderate to 
| high frost- 
action | | 
potential. / 
Bo: Esiu2eacsaasal Unsuitable__| Unsuitable...) Unsuitable.-..| Poor: low Steep slopes, Features Low shear 
(For interpre- shear rough broken generally strength; 
tations of the strength; | topography, favorable. law dry 
Lohmiller j poor or both; shale density; 
soil in dus, | competion. at a depth of highly erod- 
refer to the 10 to 20 ible; subject 
Lohmiller inches; highly to piping. 


series.) | erodible slopes. 
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Soil features affecting—Continued 


Limitations for— 


Siltstone at a | 


shallow i 
depth; un- 
even, mod- 
erately 


steep slopes. 


Steep slopes__ 


substratum, 


Deep cuts ox- 
pose raw 
shale; mod- 
erately 
steep, erod- 
ible slopes; 
low avail- 
able water 
capacity. 


Steep slopes__ 


Medium bear- 
ing capacity; 
moderate 
shrink-swell 
potential; 
moderate 
compressibil- 
ity; poor 
stability ; 
steep slopes. 


Medium bear- 
ing capacity; 
moderate 
shrink-swell 
potential ; | 
moderate com-) 
pressibility ; 
poor stability ; 
steep slopes. 


high dispersion 
potential in 
lime horizon. 


Severe: shale 
at a depth of 
10 to 20 
inches; steep 
slopes. 


Severe: shale 
at a depth of 
10 to 20 in- 
ches; steep 
slopes. 


» Agricultural Land Irrigation Terraces and Waterways Building sites Sewage disposal Sewage 
drainage leveling diversions fields lagoons 
Perec Coated heats cess tous Moderately Moderately Low avail- Except for Severe: steep Severe: 
steep, steep, able water steep slopes, slopes in slopes of 
uneven uneyen capacity ; no unfavor- places. more than 
slopes; slopes; low fer- able features. 7 percent. 
j moderate modcrate tility ; 
risk of risk of moderate 
erosion. erosion; risk of 
unstable in erosion. 
embank- 
ments. 
Siesessecee rete ecaseceewe wes! |....----------| Sandstone or | Moderate Low bearing Severe: sand- Moderate: 
shale at a available capacity; stone or slopes. 
| depth of 20 water low to mod- shale ata 
to 40 capacity. erate shrink- depth of 20 
inches; swell po- to 40 inches; 
unstable in tential; moderately 
| embank- sandstone or slow perme- 
ments. shale ata ability. 
depth of 20 
to 40 inches; 
moderate 
compressi- 
bility; 
' moderate to 
high frost- 
action 
potential. 
i 
Pr Eeesseccige oe |pSsesosnesesdeteeuatewows caus. Features | Deep cuts Medium bear- Severe: mod- Moderate for 
generally expose ing capacity; crately slow Da; severe 
favorable. highly erod- high shrink- permeability for Dn, Dr, 
ible eal- swell potential. and percola- and Ds: 
careous tion rate; slopes and 


slowly per- 
meable 
substratum. 


Severe: 
steep slopes. 


Severe: 
stcep slopes. 
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TasLe 5.—IJnterpretations of 


Suitability as a source of— Soil features affecting— 
Soil series and 
map symbols mum. ponds 
Topsoil Sand Gravel Road fill Highway = a _ 
location 
Reservoir area | Embankment 
Farland: 
Fae noe Seen oeee Good to a Unsuitable...) Unsuitable.---}| Poor: high Moderate com- | Moderate Low dry den- 
(For interpre- depth of frost-action pressibility permeability. sity; highly 
tations of the 10 inches. potential; and expan- erodible; 
Lambert soil low shear | — sion; high subject to 
in this unit, ; strength; | frost-action piping; poor 
refer to the high sus- / potential; stability. 
Lambert 1 ceptibility highly erod- 
series.) to piping. ible embank- 
ments; not a 
source of good 
construction 
material. 
Fattig: 

Pore cse tees Good: Unsuitable.---| Unsuitable...-| Poor: high Medium com- Features Moderate 
high | organic- pressibility ; generally ; shear 
organic- | matter moderate favorable. strength; 
matter content; frost-action low dry 
content. moderate potential; low densitiy ; 

volume bearing ca- high or- 
change; i pacity; silt- ganic- 
imper- stone or other matter 
vious rock aba content; 
when depth of 20 low sta- 
| compacted; to 40 inches; bility. 
subiect to not & source 
piping. of good con- 
struction 
material. 
Fort Collins: 
FI, Fo, Fr, Ft.----.-| Good___--- Unsuitable. ._) Gravel ata Fair to poor: | Medium to high | Moderately Medium 
(For interpre- depth of moderate compressibil- slow perme-j — shear 
tations of the 48 inches to high ity and ey ability ; strength; 
Arvada soil on some frost-ac- pansion; slopes of 1 low to 
in Fl and terraces. tion po- low bearing to 4 per- moderate 
Fo and tential; capacity; cent. erodibil- 
Thurlow soil low shear not & source ity; low 
in Fr and strength; of good con- stability. 
Ft, refer to very sus- struction 
their respec- ceptible material, 
tive series.) to piping 
and eros- 
sion. 
Gilt Edge: 
Gasecossaceeeeese! Good to a Unsuitable.._-| Unsuitable_._.| Poor: low Not a source of | Features Low shear 
(For interpre- depth of dry dens- good con- generally strength; 
tations of the 6 to 8 ity; high struction ma- favorable. high vol- 
Allentine soil inches. volume terial; high ume change; 
in this unit, change. compressi- low dry 
refer to the bility and density; 
Allentine expansion ; poor com-= 
series.) low bearing ca-| paction. 
| pacity; high 
shrink-swell i 
potential; | 
slow perme- 
ability; bed- 
rock at a 
depth of 20 
to 40 inches. 
i 


YELLOWSTONE COUNTY, MONTANA 


engineering properties—Continued 


49 


Soil features affecting—Continued 


Limitations for— 


tential; shale 
at a depth 
of 20 to 

40 inches; 
slow perme- 
ability. 


to 40 inches. 


Agricultural | Land Trrigation Terraces and Waterways Building sites Sewage disposal Sewage 
drainage leveling diversions fields lagoons 
ee eee ee ora j_-------------|-------------.| Highly erod- Deep cuts ex- | Very low bear- Slight to mod- Slight: 
| ible sub- pose erod- ing capacity; erate; mod- slopes , 
' stratum; ible cal- high frost- erate 
unstable in carcous action poten- permeability. 
embank- substratum. tial; high com- 
ments. pressibility or 
consolidation. 
otal isis ue all et Oe Seem oes Uneven Trodible soil_.| Moderate to Severe: bed- Moderate: 
slopes; high com- rock at a slopes. 
moderate pressibility; depth of 20 
risk of low bearing to 40 inches; 
channel capacity. moderately 
erosion. ) slow perme- 
ability. 
| i 
Moderately Features Features Features Features Medium to Severe: mod- Moderate: 
slow perme- generally generally generally generally high com- erately slow slopes; 
ability; silt favorable. favorable favorable favorable. pressibility ; permeability. moderately 
and fine sand for Fl and for Fl and low bearing slow perme- 
content re- Fr; mod- Fr; mod- capacity. ability. 
duces effee- erate risk erate risk 
tiveness of of erosion of erosion 
tile; unstable for Fo and and low 
ditchbanks. Ft. stability 
for Fo and 
Ft. 
ce mieeccsseseasl eebece te casece oes eee sen eae High volume | Clay subsoil; | Low bearing Severe: slow Moderate: 
change; difficult to capacity; permeability; slopes. 
poor work- establish high shrink- shale at 
ability. vegetation. swell po- a depth of 20 
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TasLe 5.—Interpretations of 


Soil series and 
map symbols 


Suitability as a source of— 


Soil features affecting— 


Toy 


psoil 


Sand 


Gravel 


Road fill 


Highway 
location 


Farm ponds 


| Reservoir area 
| 


Embankment 


Glenberg: 
Gh, Glo-onesuie Fair to poor: | Fair: — well- Fair: fair Water table on | Moderately Fair stability; 
overburden graded stability; river terraces; rapid per- moderate 
sand more than gravel be- impervious low eompress- meability ; permeability 
blowing. 48 inches low a depth when com- ibility; mod- porous sub- in compacted 
thick on of 48 pacted; erate to high stratum. embank- 
\ river ter- inches in high sus- frost-action ments; high 
races, most ceptibility potential; suscepti- 
places. to piping. high risk of bility to 
erosion on crosion and 
exposed piping. 
banks. 
Fair: — well- Good: well- Features gen- Porous be- Limited source 
graded graded erly favor- low a depth of good 
sand and gravel and able. of 20 construction 


blowing. gravel ata sand ata when com- inches, material. | 
depth of 20 depth of 20 paced ; 
to 40 to 40 high sus- 
inches. inches. eeptibility: 
to piping. 
Grail: 

Gr, Gs, Gt-.-.-- Fair to Unsuitable. ..} Unsuitable....| Fair to poor: | Nota source of | Features gen- | Medium to 
poor: low shear good con- erally fa- low dry 
material strength; struction ma- vorable. density; 
too moderate torial; mod- high volume 
clayey. frost-action erate com- change; fair 

, potential; pressibility compuction; 
high vol- and expan- low shear 
ume sion; moder- strength; 
change; im- ate frost-ac- low sta- 
pervious tion poten- bility. 
when com- tial; high 
pacted. shrink-swell 

potential; | ' 
slow perme- i 
ability, 

Haverson: 

Ha, Hb, He, Hd, Good__._-. Fair to good_.| Fair to good._| Fair to poor_.) Mederate frost- | Moderate per-| Poor stability; 
He, Hh, HI, action po-~ meability. poor com- 
Hm. tential. paction; 
(For interpre- high erodi- 

tations of the i ili ub- 

Hysham soil ject to 

in Hh and piping. 

the Lohmil- 

ler soil in HI 

and Hmm, re- 

ter to their 

respective 

series.) 

flied eeeee ea Gé0de e024) Good: well- | Good:  well- Fair to poor..| Features gen- Porous below | Poor stability; 

graded sand graded erally favor- a depth of poor com- 
and gravel gravel and able. 20 inches. | — paction; 
below a sand below limited 
depth of 20 a depth of source of 
inches. 20 inches. good con- 


struction 
miattcrial. 
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Soil features affecting—Continued Limitations for— 
| Agricultural Land Trrigation Terraces and Waterways Building sites Sewage disposal Sewage 
| drainage leveling diversions fields lagoons 
i 
Unstable Subject to High risk of Moderate Moderate Features gen- nn Severe: mod- 
ditchbanks, soil blow- crosion in risk of ero- risk of cro- erally favor- erately 
ing. sloping sion in slop- sion; mod- able. rapid per- 
areas. ing areas; erately low meability ; 
unstable available porous sub- 
embank- water ca- stratum, 
ments. pacity; 
moderately 
rapid per- 
meability. 

Features gen- Shallow to Moderately = |..-22--- Ne Aas ene Features gen- SlightuccenGoe2= Severe: mod- 
erally favor- sand and low avail- erally favor- erately 
able. gravel. able water able. rapid per- 

capacity. meability. 

Slow perme- Poor work- Slow perme- No unfavor- Moderate Low bearing Severe: slow Moderate to 
ability; un- ability. ability and able fea- risk of ero- capacity; low permeability ; severe: 
stable ditch- intake rate. tures for Gr sion for Gr shear strength; slow hy- slopes. 
banks; slow and Gs; and Gs; slow perm- draulic con- 
hydraulic modcrate slow perme- eability; high ductivity and 
conductivity to high ability and shrink-swell percolation 
and perco- risk of era- intake rate potential; rate. 
lation rate. sion, slow and high moderate 

permeabil- risk of ero- frost-action 
ity and in- sion for potential. 
} take rate, Gt. 
; and un- 
{ even, steep 
slopes for 
Gt. 

Moderate per- | Features gen- | Features gen- | High eradi- Moderate to | Low shear Slight to mod- Slight on 
meability; | erally fav- erally fay- bility. high risk strength; erate for all slopes of 
unstable orable. orable. of erosion medium except Hb; less than 
ditchbanks on slopes bearing ca- moderate 4. percent; 
for all ex- greater pacity; med- permeability ; severe on 
cept Hb; than 1 per- lum compres- severe for slopes of 
slow perme- / cent. sibility. Fb; slowly more than 
ability be- | permeable 7 percent. 
low a depth substratum. 
of 20 to 40 
inches for 
Tb, 

Features gen- Deep cuts Features. gen- |.-.....------.].------------- Features gen- Slight___..----- Severe: con- 
erally fav- may ex- erally fayv- erally fav- tains more 
orable. pose sand orable. orable. than 50 

and gravel, percent, 
coarse 
fragments. 
i 
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Tasitn 5.—Interpretations of 


Suitability as a source of— Soil features affecting— 


Soil series and 


map symbols Farm ponds 


Topsoil Sand \ Gravel Road fill Highway 
location | 
| Reservoir area | Embankment 
Tleldt: | 
PG beis elite cere Good to a Unsuitable__._| Unsuitable____| Fair to poor: | Moderate com- | Slopes of 4 to | Moderately 
depth of moderately pressibility 7 percent. high dry 
12 inches. high dry and expan- ; density; 
density; sion; high | high volume 
low shear capillarity; i change; low 
strength, moderate | shear 
frost-action strength. 
potential. 
THesper: 
Hip: iksecececcthes Good to a Poor: over- | Fair to poor: | Fair to poor: | Medium com- | Moderately Poor stability; 
depth of burden is well-graded moderate pressibility slow perme- poor com- 
5 inches; 48 to 72 sand and dry density; and expan- meability ; paction; 
poor inches gravel at a high frost- sion; fair to porosity in- moderate 
below. thick; depth of 48 action po- poor bearing | creases with permen- 
serecning inches in tential; fair capacity ; depth. bility in 
required to some places. compac- high erodi- compacted 
remove tion; high bility in em- embank- 
gravel. content of bankments; ments; 
fines. high frost- moderate 
action po- dry density; 
tential. high | 
erodibility; 
subject to 
i piping. 
Hilly gravelly land 
See ete ens c eine Unsuitable. | Good: well- | Good: well- | Good: high | Features gen- Soil material | High gravel 
graded graded stabilit criully favor- too porous. and sand 
sand and sand and rapid per. able. content; 
gravel be- gravel at a meahbility: on very 
low a depth of 6 compacted pervious in 
depth of 6 to 15 inches! — fill. fills. 
to 15 
inches; 
ser } 
required to | 
remove | ! 
gravel. / 
Hopley 
il econo ceenceume Good toa | Unsuitable...) Unsuitable_.__| Fair to good: | Unstable em- Moderate per- | Poor stability 
depth of moderate =| — bankments; meability ; and com- 
10 inches; shear high crodi- may re= paction; 
fair strength; i high quire im- moderate 
below. moderate | action pervious permiea- 
compressi- potential; soil bility when 
bility; high shale at a blanket. compacted; 
frost-action depth of 36 to subject to 
| potential, 60 inches. piping. 
Hovert: 
Filisecunetouteeks Unsuitable..| Unsuitable__-- Unsuitable... Poor: low High compressi- | Features | Low dt 
dry density; bility and generally density ; 
high volume expansion; favorable. righ 
change; high clas- shrink- 
high plas- ticity; high swell po- 
ticity; poor volume tential; 
work- change; mod- high com- 
| ability. erate frost- | pressibility 
action po- | in com- 
tential; slow pacted 
permeability; embank- 
subject to ments. 


ponding. 
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Soil features affecting—Continued 


Limitations for— 


high shrink- 
swell poten- 
tial; high 
compressi- 
bility. 


Agricultural Land Trigation Terraces and Waterways Building sites | Sewage disposal Sewage 
drainage leveling diversions fields lagoons 
| <i 

Slow permea- | Features Moderate Moderaic Moderate Low bearing Severe: slow Moderate: 

bility. generally slopes. slopes. slopes. capacity; permea- slopes. 
favorable. low shear bility. 
Istrength. 

Moderately Features Uneven, Highly Trodible Low bearing Severe: mod- Moderate: 
slow p' generally erosive erodible substratum capacity ; erately slow slopes of 
meability ; favorable. slopes in substratum. exposed by medium permeability. more than 
unstable some deep cuts. compressi- 2 percent. 
ditehbanks; places; bility; high 
silt and moderate | frost-action 
sand content risk of j potential ; 
reduces erosion. some con- 
effectiveness solicdation 
of tile. when wet. 

| pale Reales ate nh memasse nal haa ewe ewes aul moeaacanc ane Weta Qe eee Features Severe: mod- | Severe: 
generally ately steep slopes. 
| favorable. slopes. 
/ 
Mmegecnecsaged|Lacccssescsaus [ease eS ou) Uneven Slopes of 4 to | Low bearing Moderate: Moderate: 
| slopes; 7 percent; capacity ; moderate slopes. 
high risk high risk moderate permeability ; 
of crosion. of erosion. permeahility ; slopes of 4 to 
shale at a 7 percent. 
depth of 36 
to 60 inches. 
ee eee LTO ACRS: | Oe TEE OTE One PEE foe eeu ciiead deat as ses) SUDIEGE-LO Severe: slow Moderate: 
ponding; low permeability ; flooding 
| bearing surface hazard. 
| capacity; ponding. 
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TaBLe 5.—Interpretations of 


Soil scries and 
map symbols 


Suitability as a source of— 


Soil features affecting— 


Farm ponds 


Topsoil Sand Gravel Road fill Highway eet 
location 
‘Reservoir area | Embankment, 
1 
Hydro: 
Avi Weel eeteces Fair to a Unsuitable-_--| Unsuitable..--| Poor: low High compres- Features Low dry 
(For interpre- depth of dry density; sibility and generally density; 
tations of the 8 inches; high vol- expansion; favorable. high shrink- 
Allentine soil poor ume change; high elas- swell 
in Hv and below; low shear ticity; slow potential; 
the Arvada clayey. strength. permeability. low 
soil in Hw, stability. 
refer to their | 
respective 
series.) 
Hysham: 
Hx, Hy, Hz--.---- Unsuitable_-| Poor: well- Poor: well- Poor: high Low bearing Features Low stability; 
(For interpre- graded graded dispersion; capacity; low generally low dry 
tations of the sand and sand and impervious shear favorable. density; 
Laurel soil in gravel gravel at compacted strength; high erodi- 
Hx and Hy below a a depth of fill; low medium bility; high 
and the depth of 55 55 inches stability; compressi- dispersion ; 
Haverson inches on on river strong bility; high subject to 
soil in Iz, river terraces salinity. frost-action | piping; 
refer to their terraces only. potential; strong 
respective only. unstable salinity. 
scrics.) slopes. ( 
ddI es cn cee eoses Good toa | Unsuitable...) Poor: very Poor: poor Limited source Very gravelly | Low stability; 
(Mapped only depth of thick over- compac- of good con- | — substra- low dry 
with Danvers 8 inches; burden; tion; mod- struction tum. density; 
soil ina unsuit- too many erate frost- material; poor com- 
complex.) able fines. action high com- paction; 
below; : potential; pressibility. subject to 
too limy. | low dry piping and 
density ; erosion. 
susceptible 
to piping. 
Keiser: 

Ke, Ke, Kg, Kh Good to a Poor: over- Fair: well- Fair to poor: | Medium com- Moderately Poor stability; 
(For interpre- depth of burden is graded moderate pressibility slow per- poor com- 
tations of the 10 inches; 48 to 72 sand and dry density; and expan- meability ; paction; 

Hesper soil in fair to inches gravel high frost- sion; low porosity moderately 
Kh, refer to poor thick; below a action bearing ca- increases slow per- 
the Hesper below. screening depth of 40 potential; pacity; high with meability 
scries.) required to inches in fair com- erodibility depth. in com- 
remove some paction, in embank- pacted em- 
gravel. places. ments. bankments; 
subject to 
piping. 
Kyle: 

Kl, Kimy. Kiiscees ce: Poor: Unsuitable_--) Unsuitable...) Poor: low High compressi- | Features Low dry den- 
material dry den- bility and generally sity; poor 
too sity; high expansion; favorable. compaction; 
clayey. volume high elasti- poor 

change; city; high stability. 
slow per- shrink-swell 
meability; potential; 
unstable slow perme- 
slopes. ability; 
moderate 


frost-action 


potential. 
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Soil features affecting—Continued 


Limitations for— 


tial; slow 
permeability. 


Agricultural Land Irrigation Terraces and Waterways Building sites Sewage disposal Sewnge 
drainage leveling diversions fields lagoons 
Slow perme- Cuts expose Slow perme- Poor work- Slow perme- Low bearing Severe: slow Moderate: 
ability. clayey sub- ability and ability; ability and capacity ; permeability. slope. 
soil. intake rate.) uneven intake high shrink- 
slopes; rate; swell poten- 
slow per- clayey tial; high 
meability. subsoil. compressi- 
bility; slow 
permeability. 

Slow perme- Leveling may | Slow perme- Unstable em- | High disper- Low bearing i Severe: slow Slight: 
ability; high expose ability and bankments; sion; strong capacity ; permeability ; slopes. 
dispersion. strongly intake rate; high disper- salinity; low shear high disper- 

alkaline high dis- sion; lov difficult to strength; sion. 
substra- persion; ili { establish slow perme- 
tum; poor crusty vogetation ; ability; high 
work- surface. meabilit; slow per- frost-action 
ability. and intake meability potential. 
rate. and intake 
rate. 
ace eek neeee llama meet oie. camels Shallow to Moderate Moderate to Severe: strong | Moderate to 
very limy risk of high com- slopes; high severe: 
soil; very erosion; pressibility ; dispersion strong 
gravelly low fertil- moderate potential. slopes; 
substra- ity; high frost-action contains 
tum; strong lime con- potential. coarse 
slopes; tent below fragments. 
moderate a depth of 
risk of 8 to 12 
erosion. inches. 
| Moderately Leveling Features Cuts expose Cuts expose Low bearing Severe: mod- Slight to 
) slow perme- exposes gencrally very limy very limy capacity ; eratcly slow moderate: 
ability ; very limy favorable material; material; medium permeahility. slopes. 
unstable material. for Ke and moderate moderate compressi- 
ditchbanks; Kh; risk of to severe to severe bility; high 
silt and fine erosion risk of risk of frost-action 
sand reduce moderate erosion. erosion. potential. 
effectiveness for Ke and 
of tile. severe for 
Kg. 

Slow perme- Modcrate Slow perme- Slow perme- Slow perme- Low bearing Severe: slow Moderate: 
ability. slopes. ability and ability and ability and capacity; permeability. slopes. 
intake rate; intake rate; intake rate; low shear 
moderate unstable clay texture. strength; 
slopes. embank- high shrink- 

ments. swell poten- 
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TaBLe 5—I/nterpretations of 


Soil series and 
map symbols 


Suitability as a source of— 


Soil features affecting— 


Farm ponds 


Topsoil Sand Gravel Road fill Highway = 
location 
Reservoir area | Embankment 
he | = 
Lambert: | 
La, Lb, be, Lea. Good. .225- Unsuitable...) Unsuitable..._| Poor: High compres- Moderately Poor stability; 
moderate sibility; low poor com- 
dry dens- bearing capa- paction; 
ity; fair to city; high may re- high erodi- 
poor com- erodibility in quire com- bility; sub- 
paction; deep cuts; pacted soil ject to 
high frost- high frost- blanket. piping. 
netion ‘ction poten- 
potential, tial; moderate 
to high risk 
of erosion 
| for Lb, Le, 
| and Ld. 
Larim: 

Lebo hy hese: Poor: Good: well- | Good: well- | Good: high | Features gen- Substratum Shallow depth 
surface graded graded shear erally favor- very porous. of usable 
gravel. sand and sand and strength; able. material ; 

gravel be- gravel at a good com- stones 
low a depth depth of 20 paction. throughout. 
of 20 inches; inches. 
screening 
required to 
remove 
gravel. 
Laurel: 
(Mapped only with | Unsuitable..| Unsuitable._--| Poor: water | Poor: very Low bearing Porous sub- —, Low stability; 
Hysham soils in table in high salin- capacity; stratum low dry 
complexes.) underlying ity; high | moderate below a 
gravel on dispersion; | — frost-action depth of high erodi- 
river poorcom- | potential; 48 inches; bility; high 
terraces. paction; | unstable very high dispersion; 
high erodi- slopes; high salinity. subject to 
bility. seasonal piping; very | 
water table; high H 
high dis- salinity. 
persion. 
Lavina: | 

Miteinkene deere tu Good to a Unsuitable.._.| Unsuitable__._| Moderate Indaurated Shallow to Bedrock aba | 
depth of frost-action sandstone at bedrock. depth of 8 
6 inches; potential; a depth of to 20 : 
poor moderate less than 20 inches; fair 
below. shear inches; not a compac- 

strength; source of tion; medi- 
moderate good con= | um dry 
bearing struction density 
capacity. material, and volume 
. change. 
Lismas: 

iain sees ot a seos |) Unsuitable... Unsuitable___-| Unsuitable__._| Unsuitable_.__| High compressi- | Features Low dry 

bility and gencrally densi 
éxpansion ; favorable. low shear 
high shrink- strength; 
swell poten- high vol- 
tial; slow ume 
permeability; change; 
low stability; poor work- 
not a source ability. 


of good con- 
struction 


material. 


; 
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Limitations for— 


Bedrock at a 
depth of 8 
to 20 
inches. 


Shallow to 
bedrock; 
low avail- 
able water 
capacity. 


Moderate bear- 
ing capacity; 
medium 
compressi- 
bility; shal- 
low to bed- 
rock. 


Low bearing 
capacity; 
high shrink- 
swell poten- 
tial; slow 
permeability; 
high com- 
pressibility; 
moderately 
steep slopes. 


Severe: hard 
shale and 
sandstone 
at a depth 
of 8 to 20 
inches. 


Severe: shale 
at a depth 
of 10 to 20 
inches; mod- 
erately steep 
slopes; slow 
permeability. 


Agricultural Land Trrigation Terraces and Waterways | Building sites Sewage disposal Sewage 
drainage leveling diversions fields lagoons 
Moderately Features Erosion Low stability; | Strong to Low bearing Severe: poorly | Moderate to 
i slow perme- generally hazard moderate moderately capacity; graded severe: 
ability; favorable. slight to risk of stcep high com- materials; slopes of 
unstable moderate erosion. slopes; pressibility; moderately more than 7 
ditechbanks; for La and moderate high frost- slow perme- percent. 
silt. content Lb and risk of action poten- ability. 
reduces ef- moderate erosion, tial; moder- 
fectiveness to high for ately steep 
of tiles. Le and Ld. to steep. 
wowot nn pee See Leveling Very rapid Shallow soil; Deep cuts Features gen- Slight for Le Severe: very 
exposes permed- ' very porous expose the | — erally favor- and Lg; porous sub- 
sand and bility below substra- infertile able for Le, moderate for stratum. 
gravel at a a depth of tum; low substratum ; Lg, and Lh; Lh: — slopes 
depth of 20 20 inches; available steep, steep slopes of more than 
inches. uneven water erodible for Ll. 5 percent; 
surface. ' capacity. slopes. severe for Ll: 
slopes of 
more than 10 
percent. 
| 
H 
Moderate to High seasonal | Very high [oon one leeeneeeeeenene Low bearing Severe: high Severe: high 
moderately water table; salinity; capacity; dispersion; water table. 
slow perme- very high very strong water table fluctuating 
ability; salinity. alkalinity; within 72 water table. 
unstable moderate to inches of the 
ditchbanks; moderately surface; mod- 
high disper- slow per- erate to mod- 
sion. meability; erately slow 
high dis- permeability ; 
persion. very high 
salinity. 


Severe: 
shallow to 
bedrock. 


Severe: 
moderately 
steep 
slopes. 
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Taste 5—Interpreiations of 


Suitability as a souree of— Soil features affecting— 
Soil series and | | 
map symbols Farm ponds 
Topsoil Sand Gravel Road fill Highway a 
location 
Reservoir area | Embankment 
| 
Lohmiller: 
Lo, Lr, Ls, Lu...-.| Good to Poor: well- Poor: well- Fair to poor: | Medium com- Features Medium 
(For interpre- fair: graded graded low shear pressibility generally compressi- 
tations of the clayey sand and sand and strength; and expan- favorable. hility; 
Hysham soil material. gravel be- gravel at a medium sion; mod- moderate 
in Lu, refer low a depth depth of 48 plasticity ; erate to high to low dry 
to the of 48 inches inches on moderate frost-action density; 
Hysham on stream stream volume potential; moderate 
series.) terraces. terraces. change. high to high 
capillarity. shrink- 
swell po- 
tential. 
[teste scied setae, Good to Poor: well- | Poor: well- Fair to poor: Medium com- Features Medium 
(For interpre- fair: graded graded low shear pressibility generally compressi- 
tations of clayey sand and sand and strength; and expan- favorable. bility; 
the Elso soil material. gravel be- gravel at a medium ' gion; mod- moderate 
in this unit, low a depth depth of 48 plasticity; erate to high to low dry 
refer to the of 48 inches inches on modcrate frost-action density; 
Elso serics.) on stream stream volume potential; moderate 
terraces. terraces. change. high to high 
eapillarity. shrink- 
| swell 
| potential. 
[See ane oe Good to Fair: well- Good: well- | Fair to poor: | Medium com- Substratum Medium 
fair: graded graded low shear pressibility too porous. compressi- 
clayey sand and | — sand and strength; and expan- bility; 
material. gravelata | gravel ata medium sion; mod- moderate 
depth of 20 depth of 20 plasticity; erate to high to low dry 
to 40 to 40 moderate frost-action density; 
inches. inches. volume potential; moderate 
change. high to high 
eapillarity. shrink- 
swell 
potential. 
Maginnis: | | 
Ma, Mc, Mg------ ! Unsuitable-_| Unsuitable-_--| Unsuitable..--| Fair to poor: | Shale bedrock Shallow soil; Fair stability— 
(Rock outcrop | moderate at a depth of seepage in- 
in Mg not i shear 4 to 15 to shattered 
interpreted.) strength; inches; good bedrock; 
moderate stability in strongly 
bearing road cuts. sloping to 
capacity; steep. 
depth to 
| bedrock is 
| | 4to 15 
| | inches. 
McKenzie: 

PA Keni maeneanece Unsuitable_.| Unsuitable---.| Unsuitable.---| Unsuitable..-.| High compressi- | Features Low dry 
bility and ex- generally density; 
pansion; high favorable. high shrink- 
elasticity; swell po- 
high volume tential; high 
change; mod- compressi- 
erate frost- bility. 
action poten- 
tial; oeca- 
sional flood- 
ing or 
ponding 
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Soil features affecting— Continued 


Limitations for— 


tential. 


Agricultural Land Trrigation Terraces and Waterways Building sites Sewage disposal Sewage 
drainage leveling diversions fields lagoons 

Moderately Features Moderately Moderate Moderate Low bearing Severe: mod- Severe: 
slow permea- generally slow per- risk of risk of capacity; erately slow slopes of 
bility; un- favorable. meability erosion. erosion. moderate permeability ; more than 
stable and intake shrink-swell seasonal 7 percent. 
ditchbanks. rate. potential; high water 

moderately table if 
slow permea- irrigated. 
bility; sea- 

sonal high 

water table 

if irrigated. 

Ee eee ae | can ae ee nee CEE a ee Moderately Severe risk of | Low bearing Severe: moder-| Moderate to 
steep, un- erosion; capacity ; ately steep severe: 
even slopes; moderately moderate slopes; mod- slopes. 
low sta- slow per- shrink-swell erately slow 
bility in meability potential; permeability. 
embank- and intake moderately 
ments. rate. slow permea- 

bility; sca- 
sonal high 
water table 
if irrigated; 
moderately 
steep slopes. 

Features Deep cuts Moderately |.-_---_---_---]___---.-_-___e Low bearing Slight to mod- Slight: 
generally may expose slow per- capacity; crate: contains 
favorable, sand and meability moderate moderately coarse 

gravel. and intake shrink-swell slow permea- fragments. 
rate. potential ; bility; rapid 
moderately permeability 
slow permea- below a 
bility; sea- depth of 20 
sonal high to 40 inches; 
water table seasonal 
if irrigated. high water 
table. 

Ree Scccnete See ese eet tee Se cise Sate ee Soe Shallow to Shallow to Shallow to Severe: shale Severe: 
shale; shale; shale; high at a depth of strong 
rough, strongly bearing 4 to 15 slopes; con- 
broken, sloping to capacity ; inches; strong- tains coarse 
and steep. steep medium com- ly sloping to fragments. 

slopes; low pressibility. steep slopes. 
available 

water 

capacity. 

Htisiwenatedene | beaseaoseesese oot ateuege dod sevedeccseecsulbusee ele Occasional Severe: very Slight: 
ponding; low slow perme- flooding or 
bearing ability; sur- ponding. 
capacity ; face ponding. 
high shrink- 
swell po- 
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SOIL SURVEY 


TasLe 5—ZJ/nterpretations of 


Soil series and 
map symbols 


Suitability as a source of— 


Soil features affecting— 


Farin ponds 


Topsoil Sand Gravel Road fill Highway [es 
location I 
Reservoir area | Embankment | 
MoRae: 
Mm, Mn, Mo, Good... Unsuitable._-_]| Unsuitable____| Fair to poor: Medium ecom- Moderate Poor com- 
Mr, Ms, Mt, medium pressibility permenbil- paction; low 
Mu, Mv. dry den- and expan- ity for Mm, stability; 
(Far interpreta- sity; high sion; fair to Mn, Mo, 
tions of the frost-action low bearing Mt, Mu, 
Bainville soil potential; capacity; and My, 
in Ms and fair com- high erodi- and slopes compacted 
Hysham soil paction. bility in deep of 1 to 7 embank- 
in Mt, Mu, cuts. percent; ments; mod- 
and My, refer slopes of 7 erate to low 
to their to 15 per- dry density; 
respective cent for Mr subject to 
serics.) and Ms. | piping. 
Midway: ; 
Mw, My___- Poor: Unsuitable._-_| Unsuitalble..__]| Poor: me- Medium com- Shallow to Medium com- 
(For interpreta clayey. dium plas- pressibility ; pervious preasibility; 
tions of the ticity; high high capil- shale. moder 
Razor soil in dry den- larity; mod- dry den- 
Mw and sits:; low erate frost- i igh 
Shale outcrop shear action poten- 
in My, refer strength; tial; unstable 
to the Razor high vol- slopes on 
series and ume deep cuts; 
Shale out- change; not steep, rough, 
crop.) a souree of and broken. 
good con- 
struction 
material, 
Oburn: 
OhyOsses4 2s ee Good to a Poor: depth | Good to poor: ; Poor to un- Tigh compres- Porous sub- Low dry den- 
(For interpreta- depth of to well- depth to suitable: sibility and stratum at sity; low 
tions of the 6 to 8 eraded sand sand and low dry expansion; a depth of 
Shank soil in inches; and gravel gravel density ; high elas- 30 inches. strength; 
these units, unsuit- varies but varies but high vol- ticity; low high volume 
refer to the able is below 40 is below 40 ume bearing ¢apa- change; 
Shak series.) below; inches in inches in change; city; high poor work- 
too most most high plas- shrink-swell | ability. 
clayey. places, places. ticity. potential; ' 
moderate 
frost-action 
potential. 
Pierre: 
Po; Please socss Unsuitable: | Unsuitable.--| Unsuitable_.._} Poor to un- High compres- Features gen- | Low dry 
(For interpreta- too suitable: sibility and erally density; low 
tions of the clayey. low dry expansion; favorable. | shear 
Lismas soil in density; moderate strength; 
Pl, refer to high vol- frost-action high 
the Lismas ume potential; volume 
serics. ) chiunge; high shrink- change; 
slow per- swell poten- poor work- 
meability ; tink; slow whility; low 
high plas- permeability; stability. 
ticity. low bearing 


cupacity; 
shale at a 
depth of 20 
to 40 inches. 
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Soil features affecting—Continued 


Limitations for— 


and M4; 
moderate 
risk of 
crosion for 
Mm, Mo, 
Mu, and 
Mv. 


and Mt; 
moderate 
risk of 
erosion for 
Mn, Mo, 
Mu, and 
Mv; sovere 
risk of 
erosion for 
Mr and 
Ms. 


Shallow to 
shale; high 
erodibility; 
slow per- 
meability 
and intake 
rate. 


Low shear 
strength; 
high 
volume 
change; 
poor work- 
ability; 
low sta- 
bility in 
embank- 
ments. 


Shallow to 
shale; 
uneven 
slopes; 
slow per- 
meability. 


and Mt; 
moderate 
risk of 
erosion for 
Mn, Mo, 
Mu, and 
Mv; severe 
risk of 
crosion for 
Mr and 
Ms. 


High erodi- 
bility 
where cuts 
expose 
shale; 
difficult to 
establish 
vegetation. 


Shaping ex- 
poses clay 
subsoil; 
slow per- 
meability 
and intake 
rate. 


Shallow to 
shale; 
moderate 
risk of 
erosion on 
steeper 
slopes. 


high frost- 
action poten- 
tial; severe 
risk of ero- 
sion where 
slopes are 
moderately 
steep. 


Medium bear- 
ing capacity; 
medium to 
high com- 
pressibility ; 
moderate 
frost-action 
potential ; 
shale at a 
depth of 10 
to 20 inches; 
moderately 
steep slopes. 


Low bearing 
capacity; 
high shrink- 
swell poten- 
tial; slow 
permeability. 


Low bearing 
capacity; 
high shrink- 
swell poten- 
tial; moderate 
frost-action 
potential; 
slow permea- 
bility; shale 
at a depth of 
20 to 40 | 
inches. 


moderate per- 
meability; 
severe on 
slopes of 7 to 
15 percent. 


Severe: shale 
at a depth of 
10 to 20 
inches: slow 
permeability ; 
moderately 
steep slopes. 


Severe: slow 
permeability. 


Severe: slow 
permeability ; 
shale ata 
depth of 20 
+o 40 inches. 


Agricultural Land Trrigation Terraces and Waterways Building sites | Sewage disposal Sewage 
drainage leveling diversions fields lagoons 
Moderate per- | Features Features Features Features Low bearing Slight to mod- Severe: mod- 

meability ; generally generally generally generally capacity; erate on erately 
unstable favorable. favorable favorable favorable medium com- slopes of 1 to steep slopes. 
ditchbanks. for Mm for Mm for Mm pressibility ; 7 percent; 


Moderate on 
gentle 
slopes; 
severe on 
moderately 
stecp 
slopes. 


None. 


Moderate to 
severe: 
slopes. 
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TasLe 5—I/nterpretations of 


Suitability as a source of— Soil features affecting— 
Soil series and | 
map symbols | Farm ponds 
Topsoil Sand Gravel Road fill Highway 
location | 
| Reservoir area | Embankment 
= } — 
Razor: | 
Ray Rese aalee 222) Fair: Unsuitable__..) Unsuitable__._]| Poot ro un- Medium com- Features Medium com- 
(For interpreta- clayey. | suitable: pressibility; generally pressibility ; 
tions of the medium high capil- favorable. moderate 
Cushman soil plasticity; larity; mod- dry density; 
in Re, refer to moderate erately slow moderately 
the Cushman dry den- permeability ; slow per- 
series. ) sity; low moderate meability in 
shear frost-action compacted 
strength; potential; embank- 
moderate | unstable ments; 
frost-action | slopes in moderate 
potential. deep cuts; volume 
shale at a change. 
depth of 20 
to 40 inches. 
Riverwash: 
Reveeesee Seana Unsuitable__| Good to poor...| Good to poor._} Good for Hightiskof |sdvecouecsscccloceabest sees 
subgrade, of flooding. 
| 
Rock land: 
Reso Sexeee ese Unsuitable..| Unsuitable..._| Unsuitable__..| Variable: Veryeateep; . [a -biiececsceend dene noe tee eee 
can be used rough, and 
for sub- broken; rock 
grade. outerops in 
many places. 
Ryegate: 
Rn, Rr, Rt_--.---- Fair: high | Unsuitable..._| Unsuitable....| Good: fair Moderate frost- | Moderately | Subject to 
(For interpre- sand to good action poten- | slow per- piping. 
tations of the content; compiac- tial; hard meability; 
Travessilla subject tion; slow sandstone at bedrock at 
soil in Rr to soil permea- a depth of a depth of 
and Rt, refer blowing. bility in 20 to 40 20 to 40 
to the compacted inches. ; inches. 
Travessilla, fill; good | 
series.) worka- 
bility. | 
Sage: 

Gast eee Unsuitable..| Poor:  well- Poor: water | Poor to un- Depth to water | Features Low shear 
graded table in suitable: table is 12 to generally strength; 
sand and gravel on very high 36 inches; low favorable. poor com- 
gravel ata river salinity; stability ; paction; 
depth of 72 terraces, high dis- high com- high dis- 
inches on persion ; pressibility; persion; 
river ter- poor com- low bearing very poor 
races only. {  paction; capacity. workability; 

| low sta- subject to 
| bility; very piping. 
poor work- | 
ability. | 
Shaak: 
Sh, Skesessesscces Fair to Fair to poor: | Fair to poor: | Poor: low High compressi- | Features Low dry 
good to overburden overburden dry den- bility; high gencrally density; 
a depth is 60 inches is 60 inches sity; medi- capillarity; favorable, medium 
of 7 thick; thick. um plas- slow permea- | compressi- 
inches; some plas- ticity; low bility; mod- | | bility; mod- 
poor be- tic fines. shear erate frost- |; erate to 
low; too strength; action poten- | low sta- 
clayey. low bear- tial; high bility; high 
ing capac- plasticity. }  shrink- 
ity. | swell poten- 


tial. 
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Soil features affeeting—Continued 


Limitations for— 


408-101——-72——-5 


ments; un- 

even slopes; 
slow perme- 
ability and 
intake rate. 


capacity. 


Agricultural Land Irrigation Terraces and Waterways Building sites Sewage disposal Sewage 
drainage leveling diversions ficlds lagoons 
ee SMO IEC (Dee TR eae R CNEL er veneer n ete Oke Rit TERY Uneven Shallow soils; | Low bearing Severe: mod- Moderate: 
slopes; shale ata capacity ; eratcly slow slopes. 
shale ata depth of 20 moderate permeability; 
depth of 20 to 40 shrink-swell shale ata 
to 40 inches. potential ; depth of 20 
inches. moderately to 40 inches. 
slow permea- 
bility; shale 
at a depth of 
20 to 40 
inches. 

Meat eee Ae cits aks lee ap Sie moll a ateens Stare GM catia, 2 = Oe eee ahs Se ae eee eee Severe: high Severe: 
water table; flooding 
subject to hazard. 
annual 
flooding. 

Seeete ea 22 eal eek de loa Jocke 2 eis eee eee Ma ee teeta Very steep, Severe: very Severe: 
rough, and steep slopes; steep slopes. 
broken; shallow to 
shallow to bedrock. 
bedrock. 

bee As eteesied | pwiestectotu dl olekeces head. Sandstone at | Moderate Bedrock at a Severe: sand- Severe: 

a depth of risk of depth of 20 stone bed- shallow to 
20 to 40 erosion. to 40 inches. rock ata bedrock. 
inches; depth of 20 

moderate to 40 inches; 

to low sta- moderately 

bility: in slow perme- 

embank- ability. 

ments, 

Very slow per- | Very high Vetyislow || .o2oeee eee ceece es High water Severe: high Severe: high 
meabilitiy ; salinity; perme- table; very water table; water table. 
high disper- very poor ability. high salinity; very slow 
sion; un- work- very slow permeability. 
stable ditch- ability; permeability. 
banks; high surface 
erodibility. crusting. 

pcneRSeaecarene| seianenawbowss eumewsbess woos Poor work- Slow perme- | High shrink- Severe: slow Moderate: 

ability; ability and swell poten- permeability. slopes of 
moderate intake rate. tial; slow more than 
stability in permeability; 2 percent. 
embank- low bearing 
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TaBLE 5—Interpretations of 


Soil serics and 
map symbols 


Suitability as a source of— 


Soil features affecting— 


Farm ponds 


Topsoil Sand Gravel Road fill =| Highway 2 ee a et res 
i location 
| Reservoir area | Embankment 
Shale outcrop: | | 
Sl, SMeecexcsseds Unsuitable._| Unsuitable. |Unsuitable.-.- |Unsuitable..--_ Strongly slop- Features | 1-2 -- 
(For interpre- | ing to steep, |  genorally 
tations of the uneven favorable. 
Midway soil slopes; not w 
in Sm, refer source of 
to the Mid- good con- 
way serics.) struction 
' material. 
Shonkin: | 
Si yee eee es Faitocosss Unsuitable__--| Poor: thick | Poor: high High compres- Features Low stability; 
overburden. shrink- sibility; slow generally high shrink- 
swell po- perme- favorable. swell po- 
tential; ability. tential, 
low shear 
strength. | 
Shorey | 
80 Secu Secese Fair: grav- | Unsuitable..-.| Poor: too Fair to good: |; Medium to low | Moderate Moderate dry 
elly; many fines; moderate compressi-~ permeanil- density ; 
high lime requires dry den- bility and ity; sand moderate 
content. washing sity; mod- expansion; and gravel to high 
and sereen- erate frost- medium lenses in shear 
ing. ‘  aetion po- bearing ¢ca- substratum strength; 
tential; pacity; mod- | belowa good work- 
moderate erate permea- | depth of 36 ability. 
to high shear bility. inches. 
strength; 
1 good work- 
ability. 
Thurlow: 
Par teed ees Good to Unsuitable___.]| Unsuitable--.-) Fair to poor: | Medium to Slopes of Fair stability; 
air to a medium high com- more than medium 
depth of dry den- pressibility 4 percent. dary den- 
8 inches; sity; fair and expan- sity; fair 
poor be- compuc- sion; mod- compac- 
low; too tion, erate fr tion; low 
clayey. action poten- shear 
tial; high strength; 
eapillarity. moderate 
volume 
change. 
Toluca: | 
Te, Th, Tm, To, Fair toa Fair bo good: Good: Fair to good: Features Moderate Fair stabili- 
To. depth of depth to depth to good work- generally permeabili- ty toa 
(For interpre- 8 inches. woll-graded well-graded ability. favorable. ty increas- depth of 24 
tations of the sand and sand and ing below inches; 
Wanetta soil gravel is 36 gravel is 36 a depth of fair com- 
in Tn and to 60 to 60 48 inches. paction; 
To, refer to inches. inches. moderate 
the Wanetta shear 
series. ) strength; 
moderate 
volume 


change, 
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Soil features affecting— Continued 


Limitations for— 


Agricultural Land Trigation Terraces and Waterways Building sites Sewage disposal Sewage 
drainage leveling diversions fields lagoons 
Cees tees ibade | see deweesedelaleeSeescusedshe[ewea deve devck dl esetceceeet ced Very shallow to ; Severe: very Severe: 
: shale; steep, shallow to steep slopes. 
rough, and shale; very 
broken. steep slopes 
| in places. 
Slow perme- Poor work- Slow runoff; |----------.--- Slow perme- | High shrink- Severe: high Moderate: 
ability. ability. slow per- ability. swell poten- overflow flooding 
meability. tial; high hazard; slow hazard. 
compressi- permeability. 
bility. 
ate ae eee | Uneven Uneven Uneven Moderate Medium bear- Slight where Moderate: 
slopes; slopes; slopes; risk of ing capacity; slopes are | slopes. 
deep cuts moderate modcrate erosion. moderate to 4 percent; 
may ex- erodibility. risk of permeability; moderate 
pose gravel erosion; low shrink- where slopes 
and sand moderate swell poten- are 4 to 7 
lenses. stability in tial. percent. 
embank- 
ments. 

Moderately Features Features Moderate Slopes; mod- | Low bearing Severe: mod- Moderate: 
slow perme- generally generally shear erate risk =| capacity; erately slow slopes of 
ability; mod- favorable. favorable. strength; of erosion. moderately permeability. more than 
erately low to | slow perme- 2 percent. 
stable moderate | ability; mod- 
ditchbanks. erodibility; erate frost— 


Moderate per- 
meability. 


Uneven sur- 
face on 
steeper 
slopes; 
deep cuts 
expose cal- 
carcous 
substratum. 


Features 
generally 
favorable 
for Te and 
Tn; mod- 
erate risk 
of erosion 
for Th and 
To; severe 
risk of 
erosion for 
Tm. 


fair work- 
ability. 


Moderate 

; Stabilitsr; 
fair work- 
ability; 
moderate 
shear 
strength; 
high risk of 
erosion in 
the cal- 
caureous 


substratum. 


Moderate 
risk of 
erosion on 
steeper 
slopes if 
cuts are 
more than 
18 inches 
deep. 


action poten- 
tial; mod- 
erate shrink- 
swell poten- 
tial. 


Medium bear- 
ing capacity; 
moderate 
shrink-swell 
potential; 
moderate per- 
meability. 


Slight to mod- 
erate: mod- 
erate perme- 
ability; 
strong 
slopes. 


Moderate: 
slopes of 
more than 
2 percent. 
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Tape 5—Jnterpretations of 


Suitability as a source of— 


Soil features affecting— 


Soil series and 
map symbols Farm ponds 
Topsoil Sand Gravel Road fill Highway 
location | 
Reservoir area | Embankment 
} 
Travessilla: 

Urls) Mia seecese Unsuitable..; Unsuitable..._| Unsuitable..__| Fair: me- Hard sandstone | Slopes of 4 Soil too po- 
dium shear at a depth of to 15 per- rous and 
strength; 10 to 20 cent; seep- stony for 
medium to inches; stones age good com- 
low com- interfere with through paetion; 
pressi~ grading; bedrock limited 
bility. limited fractures souree of 

source of and at fill ma- 
fill material. contact be- terial, 
tween fill 
and bed- 
rock; depth 
to bedrock 
is 10 to 20 
inches. 
Treasure: 

TU: Te Wise reek Good_--.-- Unsuitable.._-} Unsuitable._-.| Good: high | Low compressi- | Moderately High dry 
dry den- bility; mod- rapid per- density; 
sity; high erate shrink- meability low com- 
shear swell poten- in sub- pressibility ; 
strength; tial; moderate stratum; moderate 
moderate to frost-action gentle ;  permeabil- 
low volume potential. slopes. ity in com- 
change; pacted em- 
good sta- bankments. 
bility. 

Vananda: 
Va, Vd, Ves-<-=0-4 Unsuitable._| Unsuitable...) Unsuitable.___| Poor to un- High compressi- | Featurcs gen- | Low dry den- 
(For interpreta- suitable: bility and ex- erally favor-| sity; poor 
tions of the low dry pansion; high able. compaction; 
Bone soil in density; elasticity; low stabil- 
Ve, refer to high volume high shrink- ity. 
the Bone change; swell poten- 
scrics. ) high plas- tial; moderate 
ticity; very frost-action 
slow per- potential; 
meability ; very slow 
{ unstable permeability. 
| slopes. 
Wanetia: 

Wa, We, We, Wf, | Fair to Fair; — well- Good: well- Good: well- | Features gen- Very porous Fair stability; 
We, Wh, Wk, good: graded graded graded erally favor- substratum moderate 
WI. some sand and sind and material; able. at a depth dry density; 

(For interpre- pebbles gravel ata gravel at a good work- of 20 to 40 fair com- 
tations of and cob- depth of 20 depth of 20 ability. inches. paction; 
the Larim blestones to 40 inches; to 40 some peb- 
soil in Wh, on sur- screening inches. bles and 
Wk, and face. required to cobble- 
WI, refer to remove stones. 
the Larim gravel, 


serios. ) 
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Soil features affecting—Continued 


Limitations for— 


Very slow 
permeabil- 
ity; high 
dispersion. 


Features 
generally 
favorable, 


Agricultural Land 
drainage leveling 
ee ee Features 
generally 
favorable. 


Deep cuts ex- 
pose sa- 
line sub- 
stratum; 
poor 
workabil- 
ity. 


Uneven sur- 
face; deep 
cuts ex- 
pose grayv- 
elly sub- 
stratum. 


Very slow 
permeabil- 
ity and in- 
take rate; 
poor work- 
ability. 


Rough, 
broken 
topography; 
low to 
moderate 
available 
water ca- 
pacity. 


Low shear 
strength; 
high dis- 
persion ; 
poor work- 
ability; 
very slow 
permeabil- 
iby and in- 
take rate. 


Deep cuts 
expose 
gravelly 
substrat- 
um. 


Strongly al- 
kaline 
soils; vege- 


tation diffi- 


cult to 
establish. 


Deep cuts 
expose 
gravelly 
substrat- 
um, 


Low bearing 
capacity; 
high shrink- 
swell po- 
tential; very 
slow perme- 
ability. 


Water table 
within 60 
inches of the 
surface in 
irrigated 
areas. 


Severe: very 
slow perme- 
ability; fine 
texture. 


Slight to mod- 
erate: slopes. 


Irrigation Terraces and Waterways Building sites Sewage disposal Sewage 
diversions j fields lagoons 
ase Sea Depth to Depth to Depth to bed- Severe: hard Severe: bed- 
bedrock is bedrock is rock is 10 to bedrock at a rock at a 
10 to 20 10 to 20 20 inches. depth of 10 depth of 
inches. inches; low to 20 inches. less than 
available 40 inches. 
water 
capacity. 
Moderate Unstable Highly erod- | Low compres- Slight to mod- Sovere: 
risk of embank- ible sub- sibility ; erate : strong 
erosion. ments; stratum. moderate moderate slopes. 
risk of frost-action permeability ; 
erosion potential. strong slopes. 
moderate 
for Tu and 
moderate 
to high 
for Tw. 


Moderate: 
slopes. 


Moderate: 
slopes of 
more than 
2 percent. 
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TasLe 5—Jnlerpretations of 


Suitability as a source of— Soil features affecting— 
Soil series and ; 
map symbols Farm ponds 
‘Topsoil Sand Gravel Road fill Highway 
location I 
Reservoir arca | Embankment 
Work: 
Wm, Wn.-------- Good to a Unsuitable____| Unsuitable...) Pair to poor: | Medium com- Moderately Fair stability; 
depth of moderate pressibility ; slow perme- medium; 
6 to 8 shear and expan- ability; dry den- 
inches; strength; sion; mod- soil in nar- sity; fair 
fair to medium erate frost- row val compac- 
poor compressi- action po- may con- tion; mod- 
below. bility; tential; mod- tain sand erate shear 
medium erate capil- and gravel strength. 
dry den- larity; mod- lenses be- 
sity; me- eratcly low a 
dium bear- slow perme- depth of 48 
ing capac- ability. inches. 
ity. 
Worland: 
Wo Wiscoosogccu Fair: Unsuitable___-) Unsuitable----| Good: high | High dry den- Weakly con- stabil- 
(For interpre- sandy dry den- sity; high solidated ity; mod- 
tations for material. sity; high shear sandstone erate per- 
the Traves- shear strength; at a depth meability 
silla soil in strength; good com- of 20 to 40 in com- 
Wr, refer to low plas- paction; good inches; pacted em- 
the Traves- ticity; low | — souree of moderately bank- 
silla series.) volume construction rapid per- ments; 
change; material. meability. moderately 
good rapid per- 
stability. meability. 
Wormser: 
Ws, Wt, Wy, Ww.-| Fair to Unsuitable_._.} Unsuitable_.-.| Poor to un- Medium com- Moderately Fair stability; 
(For interpre- good to suitable: pressibility and slow perme- moderate 
tations of the a depth moderate expansion; ability; permeabil- 
Lavina soils of 6 to 8 to low moderate porous ity in com= 
in Wv and inches; shear shrink-swell shale at a pacted em- 
the Worland poor strength; potential; depth of 20 bank- 
soil in Ww, below. moderate moderate to 40 ments; 
refer to their compres- frost-action inches; moderate 
respective sibility; potential ; moderate shear 
series.) fair com- shale and slopes. strength; 
paction; sandstone at moderate 
medium a depth of 20 dry density. 
bearing ca- to 40 inches. 
pacity; 
medium 
dry density. 
Yegen: 
Ya, Yd, Ye, Yt.__-_|] Fair to Unsuitable_...| Unsuitable.-_.| Good: high Low compressi- | Moderately High dry 
(For interpre- good. dry den- bility; mod- rapid per- density; 
tations of the sity; high erate shrink- meability in slow perme- 
Toluca soil in shear swell poten- the lower ability in 
Yt, refer to strength; tial; moder- substratum. compacted 
the Toluea low volume ate frost- embank- 
series.) change; action ments. 
fair to good potential. 
compac- 
tion. 
| 
| 
| I 
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Soil features affeeting—Continued 


Limitations for— 


Agricultural Land hrigation Terraces and Waterways 1) Building sites Sewage disposal Sewage 
drainage leveling diversions fields lagoons 
| 
| : 

See e hone ce ete ee eae ee ae a Moderate Moderate Moderate Medium bear- Severe: Moderate: 
risk of shear risk of ing capacity; moderately slopes. 
erosion. strength; erosion. moderately slow perme- 

fair work- slow per: ability. 
ability; ability; 
moderate moderate 

| risk of frost-action 
erosion. potential ; 

moderate 

| shrink-swell 

potential. 

Beecee se ee Soca | Sa seaeecei sth rae ie 4c High risk of Sandy soils; Weakly consoli- | Severe: sand- | Moderate to 
soil blow- high risk dated sand- stone ata severe: 
ing; sand- of erosion; stone at a depth of 20 slopes. 
stone aba moderate depth of 20 to 40 inches. 
depth of 20 available to 40 inches; 
to 40 water Ca- strong 
inches. pacity; slopes in 

difficult to some areas. 
establish 

vegetation ; 

sandstone 

at a depth 

of 20 to 40 

inches. 

hie eee eee Sree eee teres a Uneven Moderate Medium hear- Severe: shale Severe: bed- 
slopes; fair risk of ing capacity ; and sand- rock at 
workabil- erosion; moderately stone at a a depth of 
ity; deep shale and slow perme- depth of 20 less than 40 
cuts expose sandstone ; to 40 inches; inches. 
shale sub- | at a depth moderately 
stratum. | of 20 to 40 slow: perme- 

inches. potential; bility. 
moderate 
shrink-swell 
potential ; 
shale and 
| sandstone at 
a depth of 20 
to 40 inches. 
Unstable Slopes mod- | Moderately Moderate Moderate Medium to Severe: mod- Severe: 
ditchbanks. eratcly | rapid per- risk of risk of high com- erately slow slopes. 
steep in | meability erosion. erosion. pressibility ; permeabil- 
some in lower medium to ity. 
places. substratum; high bearing 
highly capaci 
erodible on moderately 
stronger steep slopes. 
slopes; 
moderate 
risk of 
erosion in 
less slop- 
ing areas. 
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(8) highly organic soils. The highly organic soils do not 
occur in Yellowstone County. 

The fifteen basic groups in the system range from GW 
to GP, which are clean sands with few or no fines, 
through ML and CL to CH. Soils in the ML and CL 
groups are inorganic silts and clays. Soils in the CH 
group are inorganic clays (fat clays) in which 30 percent 
of the material passes the No, 200 sieve. Soils that are 
borderline between two classifications have a joint classi- 
fication, for example, ML-CL. 

In both the Unified and AASTIO systems, the fine frac- 
tions of the soil are separated into groups by use of sieves 
having openings of different size. The No. 4 sieve takes out. 
particles larger than approximately 44 inch. The No. 10 
sieve takes out particles ranging in size from 2 millimeters 
to ¥4 inch, and the No. 200 sieve takes out particles larger 
than 0.074 millimeter. In both the AASHO and United 
systems, the weight of the fines passing through the 
No. 200 sieve in proportion to the total weight of the soil 
is the most important single factor in deter mining in 
which group a soil is placed. 

The textural classification used by the United States 
Department of Agriculture (USDA) is based on relative 
percentage of sand, ort and clay, by weight. Bearing 
strength, plasticity, and liquid limits are not ; considered. 


Engineering test data 


Table 3 lists results from tests made on soil samples 
from soils in Yellowstone County. The tests were made 
according to standard procedures so that the soils could 
be evaluated for engineering purposes. 

The results of a mechanical analysis, obtained by the 
combined sieve and hydrometer method, can be used to de- 
termine relative proportions of different. size particles 
that make up the soil sample. The clay content. obtained 
by the hydrometer method, which generally is used by 
engineers, should not be used to determine textural soil 
classes. 

In a moisture density or compaction test, a sample of 
soil material is compacted several times with the same 
compactive effort, each time at a higher moisture content. 
The dry density (unit weight) of the soil material in- 
creases until “optimum moisture content” is reached. 
After that, the dry density decreases with an increase of 
moisture content. The highest dry density obtained is 
termed “maximum dry density.” Moisture density data 
are important in earthwork becanse, as a rule, optimum 
stability is obtained if the soil is compacted to about max- 
imum stability when it is at approximately optimum 
moisture content. 

The values for liquid limit and plasticity index indicate 
the effect. of water on the consistence of soil material, As 
the moisture content of a clayey soil increases from a 
very dry state, the material changes from a semisolid to a 
plastic state. As the moisture content is further increased, 
the material changes from a plastic to a liquid state. The 
plastic limit is the moisture content at which a material 
passes from a semisolid to a plastic state. The liquid limit 
is the moisture content at which the material passes to a 
liquid state. The numerical difference between the liquid 
limit and plastic limit is the plasticity index. It indicates 


the range of moisture content within which the soil ma- 
terial is in a plastic condition. 


Estimated engineering properties of the soils 


Table 4: lists the soil series and some land types in the 
county and gives estimates of soil properties that are sig- 
nificant in engineering. Alluvial lands, Riverwash, Rock 

land, Rock outcrop, and Shale outcrop are not listed, be- 
cause their properties are too variable to evaluate. Allu- 
vial lands ave more than 5 feet deep to bedrock. 

The estimates in table 4 are based on test data for sim- 
ilar soils in this county or other counties and on past ex- 
perience in. engineering construction. The estimates are 
given for specified layers of a profile typical for the 
Series ; consequently, considerable variation fon the esti- 
mates should be expected. 

The column “Depth to seasonal high water table” was 
omitted because the high water table is at a depth of 5 
feet, or more in all of the soils in the county except the 
following: Alluvial Jand, mixed, where depth to the high 
water table is 3 to 5 feet ; “Alluvial land, seeped, less than 3 
feet; Alluvial Jand, wet, less than 1 foot; Laurel soils, 3 
to 5 feet ; Lohmiller silty clay, 0 to 1 percent slopes, 4 to 
5 feet ; Lohmiller er clay, gravelly variant, 0 to 1 per- 
cent slopes, 3 to 5 feet; and Sage clay, 1 to 3 feet. 

Some of the columns in table 4 need no explanation ; 
others are explained in the following paragraphs. 

Permeability indicates the rate at which water moves 
downward through undisturbed soil material. The rate 
depends largely on texture, porosity, and structure of the 
soil. A rate of less than 0.2 inches per hour is slow; 0.2 
to 0.63, moderately slow; 0.63 to 2 inches, moderate; 2 to 
6.8 inches, rapid; and more than 6.8 inches, very rapid. 

Available water capacity is the capacity of soils to hold 
water available for use by most plants. It is commonly de- 
fined as the difference between the amount of water at field 
capacity and the amount at wilting point. It is commonly 
expressed as inches of water per inch of soil. Available 
water capacity is affected by the texture, structure, and 
organic-matter content of the soil. 

Reaction, or the degree of acidity or alkalinity, is given 
in pE values and in words in the Glossary. 

The salinity of the soils depends on the content of sol- 
uble salts, such as sodium chloride, sodium sulfate, and 
gypsum, Tt is estimated according to the electrical con- 
ductivity of the soil saturation extract, expressed in mil- 
limhos per centimeter at 25° C. The relative terms used to 
rate salinity are defined as follows: none, less than 2 mil- 
limhos per centimeter ; dow, 2 to 4; moderate, 4 to 8; high, 
8 to 15; and very high, more than 15. 

Tn the estimates for corrosivity of untreated steel pipe, 
the factors considered were total acidity, soil drainage, 
and soil texture. 

The shrink-swell potential indicates the volume change 
to be expected with a change in moisture content. The 
volume change is determined primarily by the amount 
and kind of l ay in the soil. Clay and silty clay soils that 
are classified A~7 generally have a high shrink-swell po- 
tential. Clean sand and gravel and other soils that contain 
small amounts of nonplastic and slightly plastic fines have 
low shrink-swell potential. 
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The frost-action potential affects the suitability of soils 
for road construction and building sites, A soil that has 
high frost action, or frost heave, is not suitable for these 
uses. 


Interpretations of engineering properties of the soils 


In table 5 the soils of Yellowstone County are rated ac- 
cording to their suitability for engineering uses. Also 
listed in this table are soil features that affect specified 
engineering practices and structures. The ratings given 
for bearing capacity are estimates and should not, be as- 
signed specific values. 

“The suitability of the soils as a source of topsoil, sand, 
gravel, or road fill is rated good, fair, poor, and wnswit- 
able, Topsoil j is fertile material, generally rich in organic 
matter, that is used to topdress roadbanks, parks, gardens, 
and lawns. Sand is material suitable for use in concrete 
or as other construction material. Gravel consists of 
particles larger than sand, but it also is material suitable 
for use in construction. Road fill is material used for em- 
bankments that support the subbase and base courses be- 
low the surface course of a road. Suitability of the soil as 
a source of road fill depends largely on the texture of the 
soil and the natural content of water. Soils that are highly 
plastic and that have a high natural content of water 
generally are rated poor, 

Among the soil features affecting the locations of high- 
ways are » erodibility, shrink-swell potential and plasticity, 
flooding, ponding, and depth to bedrock. 

Some of the soil features affecting use of soils for reser- 
voirs and embankments for farm ponds are susceptibility 
to seepage, the sealing potential of the soil material, depth 
to a high water table, depth to bedrock, stability, permea- 
bility, ‘shrink-swell potential, and compactibility. Suscep- 
tibility to soil blowing also affects embankments. 

Agricultural drainage i is affected by natural drainage, 
per meability, texture and structur e, flooding, and stabil- 
ity of ditchbanks. 

Land leveling, which is required in some places before 
irrigation is sttecessful, depends largely on slope and 
depth to bedrock. Soils that are suitable for irrigation are 
well drained, but they contain enough fine material to 
have good available water capacity. 

Soil featur es that affect terraces and diversions 
are slope, depth to bedrock, erodibility, texture, and 
permeability. 

Waterways require soils that support fast-growing 
cover plants and that are not subject to erosion. Special 
care is needed to establish vegetation on soils that have 
low available water capacity and low fertility. 

Building sites require soils that have a low shrink-swell 
potential, that are stable, that are not flooded or ponded, 
and that do not have a seasonal high water table. 

Suitability of the soil material for sewage disposal 
fields is affected by permeability, slope, a seasonal high 
water table, and susceptibility to flooding. 

A sewage lagoon is a shallow lake used to hold sewage 
for the time required for bacterial decomposition. The soil 
used. for sewage lagoons is required. to act as the floor of 
the impounded area and as a dam. The requirements for 
the dam are the same as those given for a farm pond 
embankment in table 5. Soils on the floor of a lagoon 
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should be impervious to seepage, have little slope, and 
have little or ne organic matter. An impervious floor is 
especially important where shallow wells are nearby. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
in. Yellowstone County. The approximate acreage and 
proportionate extent of each mapping unit are given in 

table 6, 

The procedure in this section is first to describe the soil 
series and then the mapping units in the series. Thus, to 
get. full mformation on any one mapping unit, it is neces- 
sary to read the description of the unit and also the 
description of the soil series to which it belongs. The de- 
scription of each mapping unit contains suggestions on 
how the soil can be used and managed. The description 
of a soil series mentions features that “apply to all the soils 
in the series. Differences among the soils of one series 
are pointed out in the descriptions of the individual soils 
or ave indicated in the soil name. Unless otherwise stated, 
the descriptions of all mapping units in this section are 
for moist soils. As mentioned in the section “How ‘This 
Survey Was Made,” not all mapping units are members 
of a soil series. For example, Riverwash is a miscellaneous 
land type and does not belong to a soil series; never the- 
Jess, it is listed in alphabetic order along with the series. 

An essential part of each soil series is ‘the description of 
the soil profile, that is, the sequence of layers beginning 
at the surface and continuing downward to the depth 
beyond which roots of most pl ants do not penetrate. Each 
soil series contains a short description of a soil profile 
that has characteristics or ranges of characteristics within 
the ranges set for the series. Also given for the soil series 
is a much more detailed description of a profile represen- 
tative of the series. Scientists, engineers, and others can 
use this detailed description in making highly technical 
interpretations. 


Absarokee Series 


The Absarokee series consists of well-drained, gently 
sloping to sloping, moderately fine textured soils. ‘These 
soils formed on smooth uplands in material weathered 
from underlying hard shale or sandstone. The native 
vegetation is grasses, forbs, and scattered shrubs. Eleva- 
tion ranges from 3,600 to 4,800 feet. The annual precipi- 
tation is 14 to 16 inches, the mean annual temperature is 
44° I, and the frost-free season is about 115 days. These 
soils are associated with Maginnis and Amherst soils. 

In a typical profile, the surface layer is grayish-brown 
loam about 3 inches thick. In cultivated areas this layer 
is mixed with the dark grayish-brown clay loam upper 
part. of the subsoil to form a dark grayish-brown clay 
loam plow layer about 6 inches thick. The plow layer is 
medium to high in organic-matter content. The subsoil, 
about 18 inches thick, is dark grayish-brown and light 
yellowish-brown clay and pale- -brown very channery clay 
joam. The substratum is light yellowish-brown very 
channery clay loam. Hard platy sandstone is at a depth 
of about 33 inches. 
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TABLE 6.—Approximate acreage and proportionate extent of the soils 


Soil or land type Area, Extent Soil or land type Area | Textent 
Acres Percent Acres Percent 
Absarokce clay loam, 1 to 4 percent slopes___ 10, 622 0. 6 || Glenberg loam, 0 to 1 percent slopes_.-____-- 1, 480 0,1 
Absarokee clay loam, 4 to 7 percent slope 10, 439 © - 6 || Glenberg loam, gravelly substratum, 0 to 1 
Alluvial land, gravelly__..---.-2.-- - 1, 610 wll percent slopes...----..---__-.---------- 443 (t) 
Alluvial land, mixed__- a 5, 557 - 3 || Grail clay loam, 2 to 4 percent slopes_ 3 720 () 
Alluvial land, seeped - # 1, 850 - 1 || Grail silty clay, “Otol percent slopes_ & 237 Q) 
Alluvial land, WOtSee uisiwince cum rt 1, 842 . 1 || Grail soils, 2 to 15 percent slopes- --_ a 3, 920 ree 
Amherst clay loam, 7 to 15 percent slopus_ 2, 447 - 1 || Haverson loam, 0 to 1 percent slopes__._____- 12, 112 7 
Amherst-Maginnis channery clay lowm, 4 to 7 | Haverson loam, clay substratum, 0 to 1 per- 
percent SlopeS2--.cse-sssecceescecee ei! 6, 700 41". een slopes 2 etme aan amen onied 315 a) 
Apron loamy fine sand, 4 to 7 percent slopes_ 3, 237 . 2 || Haverson clay loam, 0 to 1 percent slopes. ____ 1, 430 Ne 
Apron fine sandy loam, 4 to 7 percent slopes_ 7, 106 .4 || Haverson silty clay loam, 0 to 1 percent | { 
Apron-Travessilla loamy fine sands, 7 to 15 SIOPCS coo eee eee sano ceeemenee saenes 11, 285 oT 
percent slopes... - 2 sosccscc eens seesesces 4, 526 . 3 | Haverson silty clay loam, 1 to 3 percent 
Arvada clay loam, 0 to 1 percent slopes_____; 3, 536 2 -, SIODCS 2a coe eee ee cek locke oe 1 , 892 .8 
Arvada clay loam, 1 to 4 percent slopes_ 2, 83: i 2 | Haverson-Hysham loams, 0 to 1 percent 
Arvada clay loam, 4 to 7 percent slopes_._-.| 508 CQ) -SlOpCS-Ses— se eee ce se eeseeeecasscess 1, 642 soll 
Arvada-Bone silty clay loams, 0 +0 1 percent | Haverson and Lohmiller soils, 0 to 4 percent. | 
SlOPCSocoeaee coos sence see ceeeeesees tenes 7, 883 25 SIGNES Sone coe sieean ae eeneeaee caso 29, 475 18 
Aryada-Bone clays, 0 to 1 percent slopes. -- 7, 834 .5 | Haverson and Lohmiller soils, channeled, 
Bainville loam, 2 to 7 percent slopes_ 42, 965 2.6 0 to 385 percent slopes-___.--.----------- 17, 805 1.0 
Bainville loam, 7 to 15 percent slopes 52, 204 3.1 flaver ‘son joam, gravelly variant, 0 to 1 
Bainville-lso complex, 15 to 385 percent | 725 (') 
S1OPCs2 cee opel eceen cast ues aeectes 28, 116 17 | 3, 971 22 
Bainvillc-Flso-Shale outcrop complex, 7 to 1, 105 Ll 
25 percent slopes 63, 780 3.8 || Hesper silty clay loam, 1 to 4 percent slopes__- 1, 506 ell 
Bainville-Rock outcrop complex, 15 to 45 Hilly gravelly land 78, 031 4.6 
percent slopes_._.-.-.------------------ 100, 041 5.9 |) Hopley loam, 4 to 7 percent slopes__ 2, 104 all 
Bainville-Worland complex, 4 to 7 percent Hovert clay, ‘Oto 1 percent slopes 745 (4) 
SlOp@S: asiene2ssieee ncane ceseddde ccs edes 27, 145 1.6 || Hydro-Allentine complex, 2 to 7 percent 
Bew silty clay loam, 0 to 1 percent slopes___- 3, 243 2 SIO POSS eee es Soe ee ese soit 4, 922 vs 
Bew clay, 0 to 1 percent slopes.------------ 3, 059 12 divang-Arvada clay loams, 0 to 2 percent 
Bew clay, 1 to 4 percent slopes__..-_------- 758 Q) slopes 5, 215 23 
Bew-Allentine clays, 0 to 1 percent slopes 1, 100 . 1 || Hysham-Laurel loams, 0 to 2 percent slopes__- 1, 460 ft 
Big Horn clay loam, 0 to 2 perecnt slope , 898 .2 || Hysham-Laurel silty clay loams, 0 to 2 per- 
Bone silty clay, 0 to 1 percent slopes__. 1, 186 aa cent slopes 1, 080 ei 
Bone silty clay, 1 to 6 percent slopes. . 370 (@) || Hysham and Haverson soils, 0 to 4 per 
Bone clay, 0 to 1 percent slopes. ---.-.-.--- 3, 741 2 5, 270 8 
Clapper clay loam, 15 +o 35 percent slopes__ 8, 140 2 5, 750 Pes 
Clapper gravelly loam, 7 to 15 percent slopes_ 1, 763 wl y chy 6, 488 4 
Cushman-Bainville loams, 1 to 4 percent Keiser silty clay loam, 4107 preci doped 2, 449 ra 
SIOPOS so sete meann cess ee ee 46, 836 2.8 || Keiser and LTHesper silty clay loams, 0 to 1 
Cushman-Bainville loams, 4 to 7 pereent pereent slopes_._-..--.----+---.-.-s =~. 2, 557 2 
SlOp6s ie sere ce cote bee eek ce ecee 20, S87 1.2] Kylesilty clay, 0 to 1 percent slopes 3,413 «2 
Danvers silty clay loam, 3 to 4 percent || Kyle silty clay, 1 to 4 percent slopes_ 4, 306 «3 
SlopeSiwcs cue lecteesce ce assesoeeceaus 13, 490 .§ || Kyle silty clay, 4 to 7 percent slopes _ = 5, 814 3 
Danvers silty clay loam, 8 to 15 percent Lambert silt loam, 1 to 4 percent slopes e 1,312 | wl 
SlopeSssacccecuse ke Ses uo seseeeScse eee 5, 539 .3 || Lambert silt loam, 4 to 7 percent slopes__ = 1, 794 zl 
Danvers-Judith complex, 7 to 15 percent Lambert silt loum, 7 t9 15 percent slopes_ . 1; 217 al 
SIOPCSs 25252455. Stel oasceseeciansh sus. 587 () || Lambert sails, 7 to 35 percent slopes_____.--- 6, 513 .4 
Danvers-Shaak clay loams, 7 to 15 percent Larim loam, 0 to 4 percent slopes___.-__---- 716 () 
SlOPCSxe donc ptese cnt cue euseeee oan 2, 045 .1 || Larim gr: avelly loam, 0 to 4 pereent slopes___ 540 0) 
Tilso clay loam, 4 to 7 percent slopes_ 34, 639 2.1 || Larim gravelly loam,’ 4 to 7 pereent slopes____ 241 () 
Flso clay loam, 7 to 15 percent slopes 33, 023 2.0 || Larim gravelly loam, 15 to 85 percent slopes _ 3, 000 2 
Elso clay loam, 15 to 60 percent slope 4, 425 3 Lavina loam, 2 to 4 percent slopes. --__- 4, 960 on 
Elso-Lohmiller complex, 15 to 35 pereent | Lism: us clay, "1K to 35 pereent slopes._ 113, 528 6.7 
slopes 19, 892 1.2 ]} Lohmiller silty clay loam, 3 to 7 ‘pe reent 
Farland-Lambert silt loams, | 0 to 4 percent SlOVCS Sessa Lees ve tee ae as 5, 442 aes) 
SIOPOR Sa oe ai ae See ec adit eee es 2, 739 2 j| Lohmiller silty clay, 0 to 1 percent slopes x 12, 054 it 
Fattig sandy clay loam, 4 to 7 percent Lohlimiller soils, secped, 0 to 2 percent slopes___ 2, 450 wl 
SIOPES: sc scl eee aco ce seceesbo eta 744 () || Lohmiller-1lso complex, 4 to 15 pereent 
Fort Collins-Arvada clay loams, 0 to 1 per- BlOPUS sn awe et ce eee cere eecee ete) os 27, 554 1.6 
centslopes....--. asessdensccscacelcoss 1, 800 ef telnilien Hysham silty clay loams, 0 to J 
Fort Collins-Arvada clay loams, 1 to 4 per- percent slopes. Bes a saan gets ee J, 000 at: 
OG - Slopes. 2222 ee a te 199 (') 
Fort Collins and Thurlow clay loams, 0 to 1 percent slope 706 (4) 
pereent slopes__...5--s+-s.s--2-----44- 3, 227 2 || Maginnis channery clay loam, 7 to 
Fort Collins and Thurlow clay loams, 1 to 4 cent SIODCS ie awe te eis 2, 708 12 
percent slopes________ 7, 238 .4 || Maginnis channery clay loam, 15 to 85 per- 
Gilt, Hdge-Allentine complex, ceib slOpes..c cnc eciewtec eck ees 27, 469 1.6 
plOpSiicwust cost sco set ues Slee ee 2, 732 .2 || Maginnis-Rock outcrop complex, 85 to 60 
Glenberg fine sandy loam, 1 to 4 percent percent slopes 14, 580 .9 
SIODCS2e kee ceoccse: ete ese asecenl 505 (4) || MeIKenzic clay, 0 to 1 pereenut slopes______-- 7, 611 a 


See footnote at end of table. 
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Soil or land type Area Extent Soil or land type Area Textent 
sleres Perceni Acres Percent 
McRae loam, 0 to 1 percent slopes_---—----- 24, 883 1.5 || Travessilla sandy loam, 4 to 15° percent 
McRae loam, 1 to 4 percent slopes. 32, 852 2.0 BIOPOCS: Pee ooo eee eee eee 4, 061 0. 2 
McRae loam, 4 to 7 percent slopes. 53, 138 3.2 || Travessilla loam, 4 to 7 percent slopes__ 3 2,275 | 
McRae loam, 7 to 15 pereent slopes-------- 750 (0) Travessilla loam, 7 to 15 percent slopes. ..--- 81, 570 4.8 
MecRac-Bainville loams, 7 to 15. perecnt Treasure fine sandy loam, 1 to 4 percent 
SIO PCS: coe eoe eet ew ese des so cee 85, 697 5 SlO POS) 22 waeww = teeee en aoc toe ae eee 789 pall 
McRac-Hysham loams, 0 to 1 percent slopes_- 2, 541 .2 | Treasure fine sandy loam, 4 to 10 percent | 
McRace-Hysham loams, 1 to 3 percent slopes. - 2, 374 oil SlOPOSwi sw se see see suistweeeceuse= seskue 1, 928 ad 
MeRae-Hyshain loams, 3 to 6 percent slopes. _ 1, 579 . 1 || Vananda silty clay, 0 to 1 percent slopes____. 17, 142 1.0 
Midway-Razor clay loams, 4 to 7 percent Vananda silty clay, 1 to 7 percent slopes_...- 4,154 3 
SIGHCS 2 2 cSocs sec reseed oecace tee eos 22, 372 1.3 |] Vananda-Bone clays, 4 to 7 percent slopes 4, 307 ao 
Midway-Shale outcrop complex. .._-_.------ | 22, 380 1.3 || Wanetta loam, 0 to 1 percent slopes_---.---- 442 (1) 
Oburn-Shaak complex, 0 to 1 percent slopes--} 2,124 . 1 || Wanetta loam, 1 to 4 pereent slopes. __--..- 462 () 
Oburn-Shaak complex, 1 to 4 pereent slopes-- 3, 055 .2 || Wanetta gravelly loam, 0 to 2 percent slopes_- 605 () 
Pierre clay, 4 to 7 percent slopes._____-.-- 24, 340 1.4 | Wanetta clay loam, 0 to 1 percent slope 1, 678 oe 
Pierre-Lismas clays, 7 to 15 percent slopes__ 19, 350 1,2 935 -1 
Razor clay loam, 2 to 7 percent slopes__-_--- 1, 755 dl 
Razor-Cushman complex, 2 to 4 percent slope 1, 148 él 
slop 999 .1 || Wanetta-Larim clay loams, | to 4 percent 
Riverwash_ 1, 540 sf slopes__ 184 Q 
Roek land we 6, 727 .4 || Wanetta-Larim clay loams, 4 to 7 per 
Ryegate fine sandy loam, 2 to 4 percent f  SIOPESE ate eae ese 371 () 
slo 2, 251 .1 |, Work clay loam, | to 4 percen 977 ak 
Ryegate-Travessilla loams, Work clay loam, 4 to 7 percent slopes. ------ 3, 023 2 
slo 2, 003 .1 |} Worland fine sandy loam, 2 to 7 percent 
Ryegate-Travessilla loums, 4 to 7 percent slopes 32, 539 a] 
slo! 1, 604 - 1 |) Worland-Trave: : 
Sage 458 0) j 15 percent slopes__..---- 41, 582 2.5 
Shaal 2, 493 . 2 || Wormser clay loan, 1 to 4 pe 3, 882 2 
Shaal 9, 661 .6 || Wormser clay loam, 4 to 7 percent slopes-_-- 6, 076 4 
Shale outcrop 25, 890 1.5 || Wormser-Lavina clay loams, 2 to 4 percent 
Shale outcrop-Midway complex, SIO DUS sa outed ne ee sete ccee ee eeEae et 6, 441 4 
2, 215 .1 |} Wormser-Worland sandy loams, 4 to 7 per- 
Shonkin loam, 0 to 1 percent slopes__.---.-- 620 (') cent slopte 2. ep oo lee eee ese cece 3, 300 .2 
Shorey gravelly loam, 1 to 4 percent slopes _ 820 .4 || Yegen sandy loam, 0 to L percent slopes__.-- 769 (') 
Shorey gravelly loam, 4 to 7 percent slopes__ 1,577 . 1}; Yegen sandy loam, 1 to 4 percent slopes_.--- 3, 760 .2 
Thurlow clay loam, 0 to 1 percent slopes—- _~ 1, 084 . 1 || Yegen sandy loam, 4 to 10 percent slopes_--- 6, 927 4 
Thurlow clay loam, 4 to 7 percent slopes. ___ 2, 449 . 1 |} Yegen and Toluea soils, 7 to 15 percent slopes_ 2, 857 2 
Toluca clay loam, 0 to 1 percent slopes___._- 650 (0) Water area of the Yellowstone and Big- 
Toluca clay loam, 1 to 4 pereent slopes___.__ 1, 652 oJ horn Rivers and Clarks Fork. ----.--- 5, 640 23 
Toluca clay loam, 4 to 7 percent slopes___ 1, 046 el SS 
Toluca and Wanetta clay loams, 0 to 2 pe Tote paseo aoe eee seceeneeeteas 1, 686, 400 100. 0 
Ont: SlOPCS seco cee se ee poses tase eSk 2, 558 .2 
Toluca and Wanetta clay loams, 2 to 4 percent; 
SlOpGScs Sites. foc ee ee eu ee wees ee ees 391 () 


1 Less than 0.1 pereent. 


Absarokee soils are used for dryfarmed small grains 


and hay. 


Typical profile of Absarokee clay loam, 1 to 4 percent 
slopes, 1,600 feet east and 1,625 feet south of N14 corner 
of section 29,1. 3.S., R. 25 K.: 

AlJ—0 to 3 inches, grayish-brown (10YR 4/2) loam, very dark 


grayish brown when moist; weak, thin, platy struc- 
ture; soft when dry, friable when moist, slightly sticky 
and slightly plastic when wet; scattered light coatings 
of bleached sand grains on tops of plates; a few frag- 
ments of hard sandstone and shale; noncalecareous; 
pH 7.8; clear boundary. 


B1i—3 to 6 inches, dark grayish-brown (10YR 4/2) clay loam, 


very dark brown (1OYR 2/2) when moist; moderate, 
medium, prismatic structure; moderate clay films on 
vertical faces of peds; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; noncalcareous; pH 7.8; clear boundary. 


B21t—6 to 9 inches, dark grayish-brown (10Y¥R 4/2) light 
(0YR 38/2) when 


clay, very dark grayish brown 


B22t—9 


moist; weak, medium, prismatic structure that breaks 
to strong, medium, subangular blocky; hard when 
dry, firm when moist, very sticky and slightly plastic 
when wet; moderately thick clay films on all faces 
of peds; a few fragments of hard sandstone and 
shale; noncalearcous; pH 7.8; clear boundary. 

to 14 inches, light yellowish-brown (1OYR 6/4) light 
clay, yellowish brown (10YR 5/4) when moist; mod- 
erate, medium, prismatic structure that breaks to 
strong, fine, blocky; very hard when dry, very firm 
when moist, very sticky and very plastic when wet; 
moderately thick clay films on all faces of peds; 15 
percent shale fragments, by volume; noncalcareous ; 
pH 7.8; gradual boundary. : 


IIB38—14 to 24 inches, pale-brown (LOYR 6/3) very channery 


heavy clay loam, dark yellowish brown (10¥R 4/3) 
when moist; strong, fine, blocky structure ; hard when 
dry, firm when moist, sticky and plastic when wet; 
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moderately thick continuous clay films on vertical 
faces of peds; 50 percent sandstone and shale frag- 
ments that have thin lime wndercoatings; pH 7.9; 
gradual boundary. 

TIC—24 to 38 inches, light yellowish-brown (2.5Y 6/3) very 
channery light clay loam, light olive brown (2.5Y 5/3) 
when moist; massive; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; shale and sandstone fragments that have lime 
undercoatings; pH 7.9; abrupt boundary. 

IITR—88 inches +, fractured hard sandstone. 


At the highest elevations, the Al horizon is black (10YR 
2/1) silt loam as much as 5 inches thick. The B2t horizon 
ranges from 7 to 24 inches in thickness. In many places the 
© horizon ig absent in profiles that are less than 24 inches 
deep to bedrock, All horizons may contain as much as 20 
percent angular fragments of hard sandstone. Depth to hard 
shale or sandstone ranges from 20 to 40 inches. The sandstone 
is nonealeareous, but the shale is calcareous, The presence of 
and depth to a lime horizon are determined by the presence 
of calcareous shale in the parent rock. 

Absarokee clay loam, 1 to 4 percent slopes (Aa) —This 
soil occurs on smooth divides between deep valleys in the 
southern part of the county. Slopes are mainly g percent. 
At elevations above 4,500 feet, the surface layer is 7 to 8 
inches thick, or thicker than that described as typical 
for the series. 

The subsoil of this soil is moderately slow in perme- 
ability. Roots can penetrate to the bedrock. Runoff is 
slow, and excess moisture collects locally for short periods 
following hard rains. The hazard of soil blowing and 
water erosion is low. This soil is rich in organic matter 
and minerals. Available water capacity is 3 to 5 inches. 

Except for the range on the Crow Indian Reservation, 
nearly all of this soil is used for dryfarmed crops. (Capa- 
bility mit TTe-2, dryland; Silty range site, 15- to 19-inch 
precipitation zone) 

Absarokee clay loam, 4 to 7 percent slopes (Ab}.—This 
soil occurs on. undulating uplands in the southern part of 
the county. It is on narrow ridges and the sides of the 
drainageways that are the heads “ot deep valleys. Slope is 
dominantly 4: percent. Included with this soil in mapping 
are small areas of Amherst clay loam and Maginnis 
channery clay loam. 

Runoff is medinm and, on slopes of more than 5 per- 
cent, the hazard of water erosion is moderate, Plant roots 
penetrate to the bedrock. 

Nearly all this soil is used for dryfarmed crops. On 
the Crow Indian Reservation, it is used mostly for range. 
(Capability unit I1TIe-4, dryland; Silty range site, 15- to 
19-inch precipitation zone) 


Allentine Series 


The Allentine series consists of moderately deep and 
deep, well-drained, fine-textured soils. These soils formed 
in stream-deposited alluvium on terraces, or in residual 
material weathered from underlying shale and sandstone. 
The native vegetation is mainly western wheatgrass, sage- 
brush, and Sandberg bluegrass. Elevation ranges from 
3,300 to 4,600 feet. The annual precipitation is 10 to 14 
inches, the mean annual temperature is 45 to 47° F., and 
the frost-free season is about 125 days. Allentine soils 
are mapped only in complexes with Gilt Edge, Bew, and 
Hydro soils, 


In a typical profile, the surface layer is ight brownish- 

gray silty clay and clay about 10 inclies thick. The subsoil 
is ight olive-brown and light yellowish-brown clay about 
13 inches thick. The u pper “part of the substratum is light 
yellowish-brown, strongly calcareous clay that contains 
a few soft masses of lime. Below this is light olive-gray 
clay that contains seams of gypsum. At a depth of about 
50 inches is 5 inches of olive-gray clay that contains a 
few pebbles and is underlain by 5 inches of very gravelly 
sandy loam. 

Allentine soils have slow permeability, moderate natu- 
ral fertility, and low organie-matier content. The avail- 
able water capacity is 8 to 10 inches of water to a depth 
of 5 feet. 

These soils are used for irrigated crops, dryfarmed 
small grains, and range. 

Typical profile of Allentine clay, 35 feet east. of short 
stake in fence row, 95 feet north of WY, corner of section 
10, T. 2.N., R. 27 E.: 


Apil—0 to 4 inehes, light brownish-gray (2.5Y 6/2) silty clay, 
olive brown (2.5Y 4/3) when moist; strong, very fine, 
granular structure; very hird when dry, firm when 
moist, sticky and very plastic when wet; common, 
clear sand grains; pH 7.9; abrupt, smooth boundary. 

AP2—4 to 10 inches, light brownish-gray (2.5Y 6/2) clay, olive 
brown (2.5Y 4/3) when moist; massive; very hard 
when dry, very firm when moist, sticky and extreme- 
ly plastic when wet; common, clear sand grains; pi 
7.8; abrupt, smooth boundary. 

B2t—10 to 13 inches, light olive-brown (2.5Y 5/8) clay, olive 
brown (2.5¥ 4/3) when moi moderate, medium, 
prismatic structure that breaks to strong, medium, 
blocky; extremely hard when dry, very firm when 
moist, very sticky and extremely plastic when wet; 
moderately thick, patchy clay films on ped faces; pH 
8.0; clear, smooth boundary. 

B8ca—13 to 23 inches, light yellowish-brown (2.5Y 6/8) clay, 
light olive brown (2.5Y 5/8) when moist; wenk, 
coarse, prismatic structure that breaks to moderate, 
medium, blocky; extremely hard when dry, very firm 
when moist, very sticky and extremely plastic when 
wet; strongly calcareous; common soft masses of 
lime; pF 7.9; gradual, wavy boundary 

C1—23 to 36 inches, light yellowish-brown (2.5¥ 6/8) clay, 
light olive brown (2.5Y 5/3) when moist; weak, 
coarse, blocky structure; extremely hard when dry, 
very firm when moist, very sticky and extremely plas- 
tic when wet; strongly calcareous; a few soft masses 
of lime and a few seams of gypsum; pH 8.0; clear, 
wavy boundary, 

C2cs—86 to 44 inches, light olive-gray (5Y 6/2) clay, olive 
(5Y 4/3) when moist; massive; extremely hard when 
dry, very firm when moist, very sticky and very plas- 
tic when wet; common seams of gypsum; strongly 
calcareous; pH 8.0; clear, wavy boundary. 

C3—44 to 50 inches, light olive-gr: . 6/2) clay, olive (5Y 
4/3) when moist; massive; emely hard when dry, 
very firm when moist, very sticky and extremely 
plastic when wet; 2 few seams of gypsum; strongly 
calcareous; pH 8.0; gradual houndary, 

C4—50 to 55 inches, olive-gray (5Y 5/2) clay, olive gray (5Y 
4/2) when moist; massive; tremely hayd when (dry, 
very firm when moist, very sticky and extremely plas: 
tic when wet; a few pebbles; strongly calcareous; 
pH 8.0; gradual, wavy boundary. 

C5—55 to 60 inches, very gravelly sandy loam (55 percent 
gravel). 


Where undisturbed, Allentine soils have a surface layer of 
light brownish-gray silt loam or very fine sandy loam 1 to 8 
inches thick. The structural peds of the B2t horizon are 
coated with moderately thick clay films. The depth to the lime 
layer is 10 to 15 inches, and the depth to the layer containing 
gypsum and other salts is 18 to 24 inches. On uplands the 
depth to bedrock ranges from 20 to 40 inches. 
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Alluvial Land 


Four units of Alluvial land are mapped in the county. 
These ave described in the following paragraphs. 

Alluvial land, gravelly (Ag)—This land type consists 
of stratified alluvium in narrow valleys that receive run- 
off water from the gravel-capped uplands south of the 
Yellowstone River. Slopes ave uneven and range from 
0 to 4 percent. The alluvinm is mostly loosely mixed sand 
and gravel on the channel floor and barren gravel bars. 
On the higher flood plain and small fans, the alluvium 
has a gravelly loam surface layer 5 to 10 inches thick. 
Here the surface is covered with grasses and shrubs. 
Cottonwood trees grow along the stream channel. 

The areas are frequently flooded when rain is heavy or 
snow inelts rapidly. Drainage is excessive, and the avail- 
able water capacity is 2 to 8 inches. The fertility is low. 

This land type is suited only to range. (Capability unit 
Viw-2, dryland; Shallow to Gravel range site, 10- to 
14-inch precipitation zone) 

Alluvial Iand, mixed (A1)—This land type consists of 
thin, gravelly loam over loose gravelly sand alluvium. It 
occurs on flood plains and low terraces of river valleys. 
Slopes are mainly less than 1 percent. Some short slopes 
of 5 percent occur between terrace levels or along the 
sides of shallow channels and oxbows. Old channel sears 
and oxbows that are partly filled with alluvium make the 
surface uneven. The native vegetation is grasses, cotton- 
woods, willows, buckbrush, wild roses, and snowberry. 
Included in mapping are Haverson and Glenberg soils 
on the larger river islands. 

The alluvium along the present river channel has a 
water table within 3 feet of the surface. Most areas along 
the channel are flooded by runoff water in spring and 
early im summer. Drainage is excessive, and the available 
water capacity is 2 to 3 inches, Fertility is low. 

This land type is suited only to range. (Capability unit 
Viw-2, dryland; Shallow to Gravel range site, 10- to 
14-inch precipitation zone) 

Alluvial land, seeped (Am).—This land type occupies 
partly filled stream channels and oxbows, terrace edges, 
and fans crossed by irrigation canals. Nearly all of it is 
in the irrigated parts of the river valleys. The alluvium 
is more than 5 feet deep and ranges from sandy loam to 
clay in texture. Slopes range from less than 1 percent on 
terraces and in stream channels to 8 percent on fans. 
The native vegetation is sedges, reedgrass, cattails, and 
willows. 

The available water capacity is 6 to 10 inches in 5 feet 
of drained soil. Seepage and the high water table keep 
the areas constantly wet, but the water table remains 
below the surface throughout the year. 

This land type is suited to range. Reclaimed areas on 
fans are suited to irrigated close-sown crops and hay. 
(Capability unit Vw-1, dryland; Wetland range site, 
10- to 14-inch. precipitation zone) 

Alluvial land, wet (An)—This land type consists of 
loamy alluvium 36 to 60 inches deep over loose sand and 
gravel. It occurs in swales, shallow stream channels, and 
oxbows on flood plains, and on low terraces of river 
valleys. The most extensive areas are southwest of Laurel. 
The native vegetation is cattails, reedgrass, and sedges. 
Included in mapping are small areas of open water. 


The available water capacity in drained areas is 5 to 
10 inches. A permanent water table is at or within 3 feet 
of the surface. Mottling is prominent at all depths, and 
the 8-inch surface layer contains much raw or only 
partly decomposed organic matter. Plant roots penetrate 
only to the water table, 

This land type is suited to range. Draining most areas 
is not practical, because outlets for open ditches and tiles 
are inadequate, (Capability unit Vw-l, dryland; Wetland 
range site, 10- to 14-inch precipitation zone) 


Amherst Series 


The Amherst series consists of well-drained, shallow, 
strongly sloping soils that are underlain by hard platy 
shale. ‘These soils are on uplands. They occur on ridges 
that separate deep drainageways and on sides of knolls 
and hills. The native vegetation is grasses and low shrubs. 
Elevation ranges from 3,600 to 4,800 feet. The annual 
precipitation is 14 to 16 inches, the mean annual tempera- 
ture is 44° F., and the frost-free season is 110 to 120 days. 
Associated with. these soils are Maginnis and Absarokee 
soils on the uplands and Grail soils in the valleys. 

In a typical profile, the surface layer is light brownish- 
gray loam about 2 inches thick. The subsoil, about 8 
inches thick, is dark grayish-brown channery heavy loam 
in the upper part and brown channery light clay in the 
lower part. The substratum is very channery clay of 
which 75 percent, by volume, is Jaminated fragments of 
hard sandstone and shale. These fragments have thin 
clay films on their upper and lower faces. Depth to hard 
sandy shale is 16 inches. 

Amherst soils are used for dryfarmed small grains and 
for range. 

Typical profile of an Amherst channery clay loam, 
4 to 7 percent slopes, 950 feet south and 450 feet east of 
the center of section 20, T. 8 N., R. 26 E.: 


A1l—0O to 2 inches, light brownish-gray (10YR 6/2) loam, very 
dark grayish brown (10YR 8/2) when moist; weak, 
fine, granular structure; soft when dry, very friable 
when moist, nonsticky and nonplastic when wet; 
abrupt boundary. 

Bi—2 to 5 inches, dark grayish-brown (10YR 4/2) channery 
heavy loam, very dark grayish brown (10YR 3/2) 
when moist; weak, medium, prismatic structure that 
breaks to moderate, fine, blocky; slightly hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; thin, patchy clay films on all ped 
faces; 15 to 25 percent, by volume, sandstone and 
shale fragments 44 inch to 2 inches in diameter; clear 
boundary. 

B2t—5 to 10 inches, brown (1OYR 5/3) channery light clay, 
brown (10YR 4/3) when moist; weak, medium, pris- 
matic structure that breaks to strong, fine, subangular 
blocky; hard when dry, friable when moist, sticky 
and plastic when wet; moderate continuous clay 
films on most ped faces and thiek patchy clay films 
on some horizontal faces; 20 to 30 percent, by volume, 
shale and sandstone fragments; gradual boundary. 

C&R—10 to 16 inches, very channery clay that is 60 to 75 
percent, by volume, laminated fragments of hard 
sandstone and shale; fragments have thin clay films 
on upper and lower sides; interstices filled with clay. 

R—16 inches, hard sandy shale, 


The A horizon ranges from 4 to 6 in value when dry and 
from 2 to 8 when moist. Chroma is 2 or 8. The A horizon is 
loam, gravelly loam, and clay loam. Content of fragments 
ranges from 5 to 80 percent, by volume, in the A and B hori- 
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zons and from 85 to 75 percent in the C&R horizon, Depth to 
hard shale is 15 to 20 inches. 

Amherst clay loam, 7 to 15 percent slopes [Ao}.—This 
soil occurs on knolls, ridges, and the sides of drainage- 
ways on the uplands south of the Yellowstone River. The 
surface is smooth, and slope is dominantly 10 percent. 
Along the drainageways where slopes are more than 12 
percent, stones as much as 15 inches in diameter are on 
the surface in some places, Included with this soil in 
mapping are spots of Maginnis soils. 

This soil is well drained and has moderate permeability 
and rapid runoff, The available water capacity is 2 to 3 
inches. The risk of water erosion is moderate. Stony spots 
in cultivated fields are droughty and ditlicult to seed. 

About two-thirds of this soil is used for dryfarming, 
and the rest is used for grazing beef cattle. (Capability 
unit TVe-3, dryland; Silty range site, 15- to 19-inch 
precipitation zone) 

Amherst-Maginnis channery clay loams, 4 to 7 per- 
cent slopes (Ap)—This complex occurs on smooth wide 
ridges between shallow drainageways and in narrow 
bands along deep drainageways. Slopes are dominantly 
4 percent. The complex is 65 to 75 percent Amherst clay 
loam and 25 to 35 percent Maginnis channery clay loam. 
Each of these soils has a profile similar to that described 
as typical for its series. Cultivated areas of these soils 
have more shale and sandstone fragments on the surface 
than uncultivated areas. These fragments cover more 
than 50 percent of the surface in some spots of Maginnis 
soil. These spots of Maginnis soil are droughty, and the 
high percentage of fragments makes dryfarming difficult. 

These soils are used mainly for dryfarming. Soils on 
the Crow Indian Reservation are used mostly for range. 
(Capability unit 1Ve-8, dryland; Silty range site, 15- to 
19-inch precipitation zone) 


Apron Series 


The Apron series consists of deep, somewhat excessively 
drained, sloping to moderately steep soils on uplands. 
These soils formed in materials weathered from calcare- 
ous, light yellowish-brown sandstone. The native vegeta- 
tion is sand reedgrass, yucca, skunkbush sumac, ricegrass, 
and needle-and-thread. Elevation ranges from 3,000 to 
8,900 feet. Annual precipitation is 11 to 14 inches, the 
mean annual temperature is 45 to 47° F., and there are 115 
to 130 frost-free days. These soils are associated with Wor- 
Jand and Travessilla soils in the northeast. quarter of 
the county. 

In a typical profile, the surface layer is light brownish- 
gray light fine sandy loam 2 inches thick. Tt is directly 
underlain by a substratum of pale-brown fine sandy loam 
and pale-yellow loamy very fine sand. Depth to soft or 
weakly consolidated sandstone is 60 inches. 

Permeability is rapid, and the available water capacity 
is 5 to 7 inches. The risk of soil blowing is high. The 
organic-matter content is low, and the fertility is low to 
moderate. 

These soils are used mostly for grazing beef cattle. 

Typical profile of Apron fine sandy loam, 4 to 7 per- 
cent slopes, 575 feet west and 990 feet north of the 
center of section 31, T. 7 .N., R. 31 E.: 


A1—O0 to 2 inches, light brownish-gray (10Y¥YR 6/2) light fine 
sandy loam, dark grayish brown (10YR 4/2) when 
moist; upper one-half inch very weak, medium, platy 
structure; below that depth weak, medium, crumb 
structure; soft when dry, friable when moist, non- 
stieky and nonplastic when wet; calcareous; pH 7.5; 
abrupt, smooth boundary. 

C1—2 to 8 inches, pale-brown (1OYR 6/3) light tine sandy 
loam, dark grayish brown (10YR 4/2) when moist; 
very weak, coarse, prismatic structure; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; moderately calcareous; 
pH 8.0; diffuse boundary. 

C2—8 to 14 inches, pale-brown (10¥R 6/2) fine sandy loam, 
brown (10Y¥R 5/3) when moist; massive; slightly 
hard when dry, friable when moist, nonsticky and 
nonplastic when wet; strongly calcareous; pH 8.5; 
diffuse boundary. 

id to 27 inches, pale-yellow (2.5Y 7/3) fine sandy loam, 
light yellowish brown (2.5Y 6/4) when moist; mas- 
sive; slightly hard when dry, friable when moist, 
nonsticky and slightly plastic when wet; some sand- 
stone fragments less than 4% inch in diameter; very 
strongly caleareous; pH 8.5; diffuse boundary. 

C4—27 to 60 inches, pale-yellow (2/5Y 7/8) loamy very fine 
sand, light yellowish brown (2.5Y 6/4) when moist; 
massive; soft when dry, friable when moist, non- 
sticky and nonplastic when wet; very strongly cal- 
careous; pH 8.5, 

The A horizon ranges from 10YR to 2.5Y in hue. In value 
this horizon is 5 or G6 when dry and 4 or 5 when moist. 
Chroma is 2 or 3. The A and C horizons range from fine sandy 
loum to loamy very fine sand. In some areas a few soft sand- 
stone fragments occur in the lower C horizon. 


Apron loamy fine sand, 4 to 7 percent slopes (Ar.— 
This soil occurs on undulating sandstone uplands in the 
north-central part of the county. Except for the surface 
layer of loamy fine sand, the profile of this soil is typical 
for the series. Included in mapping are 1- to 2-acre 
blowouts that have low sand dunes on their east side. 
The risk of soil blowing is very high. Drainageways are 
indistinct, and runoff is very slow. 

This soil is used for grazing beef cattle. (Capability 
unit TVe-2, dryland; Sands range site, 10- to 14-inch 
precipitation zone) 

Apron fine sandy loam, 4 to 7 percent slopes (As).— 
This soil occurs on undulating sandstone uplands in the 
northern half of the county. Individual areas range from 
40 to 250 acres in size. This soil has the profile described 
as typical for the series. 

Included with this soil in mapping are some Worland 
soils on crests of narrow ridges and on the sides of deep 
drainageways. Also included are spots of Apron loamy 
fine sand on gentle slopes on the east side of shallow 
blowouts that are scattered across the Jandscape. These 
blowouts are about a half acre in size. The risk of soil 
blowing is high to very high. Drainageways are indis- 
tinct, and surface runoff is slow. Cultivated and over- 
gvazed areas have lost several inches of surface soil. 

This soil is used mainly for grazing beef cattle. Areas 
once dryfarmed have been seeded to pasture and hay 
crops. (Capability unit TVe-2, dryland; Sandy range 
site, 10- to 14-inch precipitation zone) 

Apron-Travessilla loamy fine sands, 7 to 15 percent 
slopes {A!)—These soils occur on sandstone uplands that 
have wide ridges, low hills, and sandstone ledges and 
outcrops 10 to 20 feet thick. The complex is only in the 
northern half of the county. Slopes are dominantly 8 
percent. The steepest slopes occur on the sides of drain- 
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ageways and below rock ledges. Included with these soils 
im mapping are blowouts about a quarter acre in size, 
and low dunes caused by soil blowing. 

About 55 percent of this complex is Apron loamy fine 
sand, 80 percent is Travessilla loamy fine sand, and 15 
percent is barren sandstone rock outcrop. Except for the 
loamy fine sand surface layer, each soil has the profile 
typical for its series. The Apron soil is on smooth ridges, 
low hills, and sides of shallow drainageways. The Traves- 
silla soil and the rock ontcrop are on the short irregular 
slopes of steep ridges and on the sides of narrow valleys. 

These soils are suited only to range. (Capability unit 
Vie-2, dryland; Apron soil is in Sands range site, 10- to 
14-inch precipitation zone; Travessilla soil is in Shallow 
Limy range site, 10- to 14-inch precipitation zone) 


Arvada Series 


The Arvada series consists of moderately well drained, 
neatly level to gently sloping, fine-textured soils on flood 
plains, terraces, and fans. These soils formed in mixed, 
stratified alluvium. The native vegetation is grasses, sage- 
brush, greasewood, and annual weeds. Elevation ranges 
from 2,900 to 4,000 feet. The annual precipitation is 13 to 
15 inches, the mean annual temperature is 47° F., and 
the frost-free season is 115 to 130 days. Arvada soils are 
associated with Bone, Fort Collins, and Hydro soils. 

In a typical profile, the surface layer is light-gray 
loam 4 inches thick. The subsoil is grayish-brown, pale- 
brown, and light brownish-gray clay 14 inches thick in 
the upper part and light-gray clay about 10 inches thick 
in the lower part. The calcareous substratum is light- 
gvay light clay loam in the upper part and light 
brownish-gray, stratified loam and fine sandy loam in 
the lower part. The upper 6 to 10 inches of the sub- 
stratum contains many light-gray seams of crystalline 
gypsum and other salts, 

Permeability is very slow, and the available water 
capacity is about 7 inches. The organic-matter content is 
moderately low, and the fertility is moderate. Where 
cultivated, these soils are hard and cloddy when dry. 
When wet, the clods slake and form a glazed surface 
erust. 

Arvada soils are used for dry and irrigated farming 
and for range. 

Typical profile of Arvada clay loam, 1 to 4 percent 
slopes, near the center of section 11, T.2 N., R. 23 E.: 

A2—0 to 4 inches, light-gray (10YR 7/2) loam, grayish brown 
(1OYR 5/2) when moist; weak, thin, platy structure; 
soft when dry, very friable when moist, nonsticky 
and nonplastic when wet; noncaleareons; pH 7.5; 
abrupt boundary, 

B21it—4 to 8 inches, grayish-brown (10YR 5/2) clay, dark 
brown (10YR 2/3) when moist; strong, medium, pris- 
matic structure: extremely hard when dry, very firm 
when moist, very sticky and very plastic when wet; 
moderately thick, continuous clay films on the faces 
of peds; noncalcareous ; pH 7.8; clear, wavy boundary. 

B22t—8 to 18 inches, pale-brown (1lOYR 6/8) clay, dark 
brown (10¥R 4/3) when moist; weak, medium, pris- 
matic structure that breaks te strong, medium and 
fine, blocky; very hard when dry, firm when moist, 
very sticky and very plastic when wet; moderately 
thick, continuous clay films on the faces of peds; 
nonealcareous ; pH 7.9; gradual boundary. 


B8ca—13 to 18 inches, light 


rownish-gray (2.5¥ 6/2) clay, 
light olive brown (2.5¥ 5/8) when moist; weak, me- 
dium, prismatic structure that breaks to strong, 
medium and fine, blocky; very hard when dry, firm 
when moist, very sticky and very plastic when wet; 
strongly caleareous; many lime nodules; pH 9.0; 
grndual boundary. 

Bacs—18 to 28 inches, light-gray (2.5¥ 7.2) clay, light olive 
brown (2.5¥ 5/3) when moist; weak, medium, blocky 
structure; very sticky and very plastic when wet; 
very strongly calcareous; pH 9.1; many seams and 
nests of gypsum and other salts; gradual boundary. 

Cles—28 to 86 inches, light-gray (2.5Y 7/2) light clay loam, 
light olive brown (2.5Y 5/3) when moist; massive; 
slightly hard when dry, firm when moist, sticky and 
plastic when wet; strongly calcareous; pH 9.2; many 
seams of gypsum and other salts; gradual boundary. 

C2—36 to 60 inches, light brownish-gray (2.5Y 6/2) stratified 
loam and fine sandy loam, light olive brown (2.5Y 
5/4) when moist; massive; soft when dry, friable 
when moist, nonsticky and nonplastic when wet; 
strongly calcareous; p¥L 7.9. 


The A horizon ranges from 10¥R to 5¥ in hue and from 
2 to 4 in chroma, In value the © horizon is 6 or 7 when dry. 
and 5 or 6 when moist. The A2 horizon is 2 to 6 inches thick, 
and is silt loam, loam, or very fine sandy loam. The B horizon 
is 4 to 24 inches thick and has columnar, prismatic, or blocky 
structure, Depth to layer high in gypsum ranges from 10 to 
20 inches. Depth to the B8ca horizon ranges from 10 to 14 
inches. The pH in the B and C horizons ranges from 7.8 to 9.2. 

Arvada clay loam, 0 to 1 percent slopes (Au)—This 
soil occurs on fans and terraces. Runoff is slow, and water 
collects in pits on the soil surface when rain is heavy or 
snow melts. Except for the texture of the surface layer, 
this soil has a profile similar to that described as typical 
for the series. Included with this soil in mapping are 
Bone soils that make up 10 to 20 percent of any area 
mapped. 

This soil is used for dry and irrigated farming and 
for range. (Capability unit TVs-2, irrigated; VIs—l, dry- 
land; Silty range site, 10- to 14-inch precipitation zone) 

Arvada clay loam, 1 to 4 percent slopes (Av)—This 
soil occurs on fans and terraces in large stream valleys. 
Slopes are dominantly 2 percent. This soil has the profile 
described as typical for the series. The thickness of the 
surface layer and the depth to the salt, layer determine 
the amount and vigor of vegetation. The soil is nearly 
barren where the surface layer is less than 2 inches thick 
and the salt layer is at a depth of less than 8 inches. If 
this soil is cultivated, crops are stunted. 

This soil is used for dry and irrigated farming and for 
range. Shallow-rooted small grains and hay grow best on 
irrigated soils. (Capability unit TVs-2, irrigated; VIs-1, 
dryland; Silty range site, 10- to 14-imch precipitation 
zone) 

Arvada clay loam, 4 to 7 percent slopes (Aw).—This 
soil is on fans, valley sides, and eroded terrace edges in 
small stream valleys. Slopes are dominantly 5 to 6 per- 
cent. The soil profile differs from the typical in that the 
clay loam surface layer is less than 2 inches thick and 
the salt layer in the upper substratum is not so promi- 
nent. Surface runoff is medium, and the risk of water 
erosion is moderate. 

This soil is used mostly for range. (Capability unit 
VIs-1, dryland; Silty range site, 10- to 14-inch precipi- 
tation zone) 

Arvada-Bone silty clay loams, 0 to 1 percent slopes 
{Ax]——These soils occur on alluvial fans and terraces. 
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Included in mapping the breaks between terrace levels 
are soils that have slopes of 3 to 4 percent. These slopes 
are about 75 feet long. 

About 60 percent of the unit is Arvada silty clay loam, 
and about 40 percent is Bone silty clay loam. The Bone 
soils occur in Y%¢- to 4-acre patches that are nearly bar- 
ren or have white salt crystals in the surface layer. The 
Arvada soils have normal grass cover. Each sotl has a 
profile that differs from the typical in having a silty 
clay loam surface layer. 

Surface runoff is slow. Much of the excess water from 
rain and snow collects on the patches of Bone soils and 
evaporates before it can enter the soil. 

These soils are used for dry and irrigated farming and 
for range. (Capability unit VIIs-2, dryland; Arvada 
soil is in Silty range site, 10- to 14-inch precipitation 
zone; Bone soil is in Saline Upland range site, 10- to 
14-inch precipitation zone) 

Arvada-Bone clays, 0 to 1 percent slopes (Ay) —These 
soils are on fans and dry lakebeds north of the Yellow- 
stone River. The unit is about 70 percent Arvada clay, 
20 percent Bone clay, and 10 percent Vananda soils. 
Except for the clay surface layer, each soil has a profile 
similar to that described as typical for its series. 

Nearly barren spots of Bone soil 15 to 100 feet wide 
contrast sharply with the well-grassed Arvada soil. In 
places the upper 2 or 8 inches of the Bone soil has been 
removed by soil blowing and the surface is pitted. Run- 
off is slow. Surface water collects in the pits when snow 
melts or rain is heavy. Most of this water evaporates and 
does not enter the soil. 

These soils are suited to range. (Capability unit 
VITs-2, dryland; Arvada soil is in Clayey range site, 
10- to 14-inch precipitation zone; Bone soil is in Saline 
Upland range site, 10- to 14-inch precipitation zone) 


Bainville Series 


The Bainville series consists of well-drained, sloping to 
steep, calcareous soils that are 20 to 40 inches deep to 
shale. These soils formed in soft silty and loamy shale on 
eroded uplands. The native vegetation is grasses and 
forbs. Scattered pine, juniper, and cedar grow on north- 
facing slopes and in the deepest coulees. Elevation ranges 
from 2,900 to 4,200 feet. The annual precipitation is 12 
to 14 inches, the mean annual temperature is 45 to 47° F., 
and the frost-free season is 120 to 130 days. Bainville soils 
are associated with Worland, Elso, Midway, Travessilla, 
and Cushman soils on the shale uplands and with McRae 
and Fort Collins soils in upland valleys. 

In a typical profile, the surface layer is grayish-brown 
loam about 8 inches thick. It is directly underlain by 
grayish-brown heavy silt loam and light brownish-gray 
clay loam. Weathered shale begins at a depth of 80 inches. 
Many weathered shale chips are between depths of 22 and 
30 inches. 

These soils have moderate natural fertility and low 
content of organic matter. Permeability is moderate, and 
the available water capacity is 3 to 6 inches. 

Bainville soils are well suited to range. Where these 
soils are dryfarmed, wheat and barley are grown in a 
crop-fallow system. In the northeastern part of the 


county, much of the acreage that was cultivated has been 
reseeded. to grass. 

Typical cultivated profile of Bainville loam, 2 to 7 per- 
cent slopes, 800 feet east of the SW. corner of section 15, 
T. 4.N., R. 80 E., 150 feet north of the road and 200 
feet east of the stock pass: 

Ap1—0 to 1 inch, grayish-brown (2.5Y 5/2) loam, dark grayish 
brown (2.5¥ 4/2) when moist; moderate, fine, crumb 
structure; soft when dry, friable when moist, slightly 
sticky and slightly plastic when wet; moderately cal- 
careous; pH 8.4; abrupt boundary. 

Ap2—1 to 3 inches, grayish-brown (2.5Y 5/2) loam, dark gray- 
ish brown (2.5Y 4/2) when moist; weak, medium, 
blocky structure; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
very strongly calcareous; pH 8.4; abrupt, smooth 
boundary. 

C1—38 to 22 inches, grayish-brown (2.5Y 5/2) heavy silt loam, 
dark grayish brown (2.5Y 4/2) when moist; weak, 
coarse, blocky structure; hard when dry, friable when 
moist, slightly sticky and plastic when wet; very 
strongly calcareous; pH 8.6; gradual boundary. 

C2—22 to 30 inches, light brownish-gray (2.5Y 6/2) clay loam, 
light olive brown (2.5¥ 5/3) when moist; strong, 
thick, platy structure; many weathered shale chips; 
pH 8.6; gradual boundary, 

C3—80 inches, weathered and unweathered shale. 


The A horizon ranges from 2 to 5 inches in thickness and 
is loam or silt loam in texture. Depth to shale is 20 to 40 
inches. The content of shale chips increases as depth increases. 


Bainville loam, 2 to 7 percent slopes (Bb|—This soil 
is on undulating shale uplands between major valleys. It 
also occurs on tablelands that are crossed only by broad 
shallow drainageways. Slopes are dominantly 2 to 4. 
percent. The steeper and shorter slopes occur along well- 
established drainageways. Runoff is slow. In most culti- 
vated areas, this soil has been damaged by soil blowing. 
The profile of this soil is the one described as typical for 
the series. 

Included with this soil in mapping are small spots of 
gently sloping McRae soils on long slopes and in the heads 
of drainageways. In places on sharp ridgetops and the 
sides of deeper drainageways fragments of sandstone and 
semihard shale are on the surface. 

This soil is used for dryfarming and for range. (Capa- 
bility unit TVe—4, dryland; Silty range site, 10- to 14-inch 
precipitation zone) 

Bainville loam, 7 to 15 percent slopes (Bc).—This soil 
occurs on uplands, mostly north of the Yellowstone River. 
In the landscape are ridges, knolls, and narrow drainage- 
ways. The drainageways branch from the larger stream 
valleys and are cut 15 to 50 feet below the ridges and 
knolls. Slopes are 7 to 10 percent on the ridgetops and 
12 to 15 percent in the deep, narrow drainageways. Sur- 
face runoff is medium where the native vegetation has 
been destroyed or the soil is tilled. 

Included with this soil in mapping, in the deep, narrow 
drainageways, are soils that have slopes of 15 to 20 per- 
cent. Also included are areas of Midway clay loam that 
make up 20 percent of the unit, and of coulee bottoms and 
outcrops of shale and sandstone that make up less than 
10 percent. The Midway soil occurs on the lower sides and 
bottoms of the deeper drainageways. In most places a low 
sandstone ledge separates the Midway soil from the 
Bainville soil above it. In some places a thin band of 
Travessilla loam les immediately above: this ledge. The 
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rock outcrops mostly occur where narrow ridges and deep 
coulees intersect. 

This soil is well suited to range. Small areas are dry- 
farmed. (Capability unit VIe-4, dryland; Silty range 
site, 10- to 14-inch precipitation zone) 

Bainville-Elso complex, 15 to 35 percent slopes (Be) — 
This complex occurs on deeply dissected shale uplands 
southwest of Custer. Stream valleys 75 to 200 feet deep 
are cut into the uplands. The surface was once covered by 
thick deposits of gravel, but erosion has removed these 
deposits in most places. Only a few scattered narrow 
ridges covered with gravel remain. Except for these 
gravelly ridges, thicker tree cover, and fewer shale and 
sandstone outcrops, this complex resembles Bainville- 
Rock ontcrop complex, 15 to 45 percent, slopes. 

This complex is 35 to 50 percent Bainville loam, 80 
to 40 percent Elso clay loam, and 5 to 20 pereent McRae 
and Heldt soils. In some places soils on gravel-capped 
ridges and sandstone and shale outcrops make up 1 to 
10 percent of mapped areas. In a few areas the gravel 
from narrow ridges has spilled onto the slopes below for 
a distance of 75 to 100 feet. 

Bainville loam occurs on the lower sides of valleys and 
the bottoms of narrow valleys where olive-gray clay crops 
ont. The McRae and Heldt soils occur in 1- to 10-acre 
patches below the Bainville and Elso soils in the widest 
yulleys. Shale and sandstone crop out along the valley 
rims and on narrow ridges at the intersection of deep 
drainageways. 

The McRae soils have the gentlest slopes. The soils on 
ridgetops not capped with gravel have slopes of 15 to 30 
percent. The soils on the sides of gravelly ridges have 
slopes of 30 to 85 percent. Also included are soils that 
have slopes of 35 to 40 percent. On the sides of the deep- 
est. valleys are soils that have slopes of 35 to 55 percent. 
In the channels of the main valleys, runoff is rapid and 
erosion 1s active, 

These soils are used only for range. (Capability mit 
Vie, dryland; Thin Silty range site, 10- to 14-inch 
precipitation zone) 

Bainville-Elso-Shale outcrop complex, 7 to 25 per- 
cent slopes (Bf).—This complex occurs on, dissected up- 
Jands underlain by beds of clayey and loamy shale. In 
places thin sandstone layers form low ledges on valley 
sides. The main valleys and closely spaced tributary 
drainageways cut the area into a pattern of narrow 
ridges and ceep coulees. 

This complex is about 45 percent Bainville loam, 45 
percent Elso clay loam, and 10 percent shale and sand- 
stone outcrops and the barren sides of narrow coulees. 
The shale and sandstone outcrops are on the steep sides 
of large drainageways or at the intersection of deep 
coulees. Neither the Bainville nor the Elso soil occupies 
a fixed position in the landscape. Each soil has a profile 
similar to the one described as typical for its series. 

Included with these soils in mapping are small areas 
of Worland, Cushman, Razor, and McRae soils. Also 
included are some scoria outcrops on the slopes of the 
Bull Mountains. 

Slopes are uneven and from 50 to 175 feet long, The 
soils on smooth ridgetops have slopes of 7 to 10 percent 
slopes. The soils on the sides of narrow ridges and deep 
coulees have slopes of 10 to 25 percent. The outcrops of 


shale have slopes of 20 to 25 percent, and in some 
included areas slopes are 25 to 40 percent. Runoff is 
medium. Erosion is active only in the narrow coulees and 
around the shale outcrops. 

The soils in this complex are suitable only for range. 
(Capability unit VIe4, dryland; Thin Silty range site, 
10- to 14-inch precipitation zone) 

Bainville-Rock outcrop complex, 15 to 45 percent 
slopes (Bg)—This complex occurs on sandstone and shale 
uplands that have been deeply eroded and are cut by 
many coulees and dry stream valleys. The sandstone 
layers that separate the soft beds of shale are exposed 
on the sides of deep valleys. These sandstone layers are 
20 to 50 feet thick. Where several of them are exposed, 
the landscape has the appearance of steps rising from 
the main valley floor to the high ridge that divides the 
valley from the next major valley. 

About 30 percent of the complex is Bainville loam, 
and 40 percent is outcrops of nearly barren sandstone and 
shale and coulees that have slopes ranging from 85 per- 
cent to vertical. Included areas of Midway, Worland, 
and McRae soils make up 20 to 80 percent of the complex. 
The Midway and Worland soils oceupy the same kind 
of positions as the Bainville soil. The MeRae soil occurs 
on sides of valleys. 

Bainville loam lies betaveen shallow coulees, on smooth 
ridges that connect the sandstone outcrops, and on sloping 
shelves above and below steep rock ledges. Slopes are 15 
to 80 percent. Throughout the complex, slopes range from 
50 to 800 feet in length. Runoff is rapid during short, 
heavy summer rains, and erosion is active on the steep 
barren. slopes. 

These soils are used only for range. (Capability unit 
Vie-4, dryland; Thin Silty range site, 10- to 14-inch 
precipitation zone) 

Bainville-Worland complex, 4 to 7 percent slopes 
(B1).—The soils in this complex occur on undulating up- 
lands. They are underlain by interbedded shale and sand- 
stone. Near Broadview the complex consists of low, 
roughly parallel ridges that have crests 500 to 600 feet 
apart and troughs up to 25 feet deep. Because of this 
pattern of ridges and troughs, the surface appears 
wrinkled. In other parts of the county, slopes are uneven 
and there are low ridges and outcrops of sandstone and 
shale. 

About 70 percent of the complex is Bainville loam, and 
about 80 percent is Worland fine sandy loam. The Wor- 
land soil generally is on the ridgetops. It is subject to 
moderate soil blowing. A few sandstone fragments are 
scattered on the narrow ridges of the Worland soil. The 
Bainville soil is in the swales or troughs between the 
ridges. Where drainageways are deep and the local relief 
is great enough to expose several of the sandstone layers, 
the soils occur in a random pattern. Each of these soils 
has a profile similar to the one described as typical for 
its series. 

Slope is dominantly 4 percent. Slopes range from 200 
to 300 feet in length. The slope is 7 percent along the 
deepest drainageways. Runoff is slow. 

These sotls are used for range. They are suitable for 
dryfarmed crops in areas where precipitation is highest. 
(Capability unit [Ve4, dryland; Bainville soil is in 
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Silty range site, 10- to 14-inch precipitation zone; Wor- 
land soil is in Sandy range site, 10- to 14-inch precipita- 
tion zone) 


Bew Series 


The Bew series consists of well-drained, nearly level 
to gently sloping, moderately fine textured soils that ave 
more than 60 inches deep. The soils formed in clay and 
shale alluvium deposited on fans and terraces of river 
valleys. The native vegetation is mainly western wheat- 
grass, green needlegrass, and sagebrush. Elevation ranges 
from 3,000 to 8,500 feet. The annual precipitation is 12 
to 14 inches, the mean annnal temperature is 45 to 47° F., 
and the frost-free season is about 125 days. 

In a typical profile, the surface layer is grayish-brown 
silty clay loam about 7 inches thick. The subsoil is light 
olive-brown. and grayish-brown clay about. 9 inches thick. 
The calcareous substratum is light olive-gray clay and 
heavy clay loam. ; 

Runoff is slow, permeability is slow, and the available 
water capacity is 8 to 10 inches. The organic-matter con- 
tent and fertility are moderate. Plant roots penetrate to 
a depth of more than 60 inches. ; 

Bew soils are used for dry and irrigated farming and 
for range. ; 

Typical profile of cultivated Bew silty clay loam, 0 to 1 
percent slopes, 100 feet east and 50 feet north of the 
W14 corner of section 82, T. 2 .N., R. 27 E.: 


Apl—0 to 5 inches, grayish-brown (2.5¥ 5/8) silty clay loam, 
light olive brown (2.5¥ 8/3) when moist; moderate, 
medium and fine, granular structure; very hard 
when dry, friable when moist, sticky and plastic 
when wet; noncaleareous; pH 7.0; abrupt, smooth 
boundary, 

5 to 7 inches, grayish-brown (2.5Y 5/2) heavy silty 
clay loam, olive brown (2.5¥ 3/4) when moist; weak, 
medium, blocky structure; very hard when dry, fri- 
able when moist, sticky and plastic when wet; non- 
ealearcous; pH 7.0; abrupt boundary. 

B21t—7T to 12 inches, light olive-brown (2.5Y 5/3) clay, olive 
brown (2.5¥ 4/4) when moist; moderate, medium, 
prismatic structure that breaks to strong, fine, sub- 
angular blocky; very hard when dry, friable when 
moist, sticky and very plastic when wet; thin, con- 
tinuous clay films on the faces of peds; noncalcare- 
ous; pH 7.5; gradual boundary. 

B22t—12 to 16 inches, grayish-brown (2.5Y¥ 5/2) clay, olive 
brown (2.5Y 4/3) when moist; moderate, medium, 
prismatie strneture that breaks to moderate, fine and 
medium, subangular blocky; very hard when dry, 
friable when moist, sticky and plastic when wet; 
moderately thick, continuous clay films on all the 
faces of peds; moderately calcareous; a few lime 
nodules; pH 8.0; clear, wavy boundary. 

Clea—16 to 28 inches, light olive-gray (5Y 6/2) clay, olive 
gray (5¥ 4/2) when moist; weak, medium, pris- 
matic structure; very hard when dry, friable when 
moist, sticky and plastic when wet; moderately 
calcareous; common nodules of lime; pH 8.0; grad- 
ual boundary. 

C2ca—28 to 32 inches, light olive-gray (5Y 6/2) elay, olive 
gray (5Y 4/2) when moist; massive; very hard 
when dry, friable when moist, sticky and plastic 
when wet; moderately calcareous; pH §.0; common 
nodules of lime; gradual boundary. 

C8—82 to 46 inches, light olive-gray (SY 6/2) clay, olive gray 
(5Y 4/2) when moist; massive; very hard when 
dry, frinble when moist, sticky and plastic when 


én 
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wet; moderately calcareous; pH 8.0; a few seains of 
gypsum; diffuse boundary. 

CL—46 to 60 inches, light olive-gray (5Y 6/2) heavy clay 
loam, olive gray (5Y 4/2) when moist; massive; 
very hard when dry, friable when moist, sticky and 
plastic when wet; moderately calcareous; pH 8.0; 
few pebbles, 

The A horizon ranges from 2 to 7 inches in thickness, The 

B horizon ranges from 9 to 15 inches in thickness and is 

silty elay or clay. Depth to the Cea horizon is 12 to 16 inches. 

Bew silty clay loam, 0 to 1 percent slopes (8m).—This 
soil occurs on smooth terraces and alluvial fans in the 
Yellowstone River Valley and on the high gravel terraces 
that flank the valley. This soil occupies areas that. are 
10 to 150 acres in size. The soil profile is typical for the 
series. In places pebbles are scattered through the soil. 
Included in mapping are level soils that, have a loam 
surface layer. 

This soi] is suited to irrigated sugar beets, dry beans, 
corn for silage, small grains, and hay. It is also suited to 
dryfarmed small grains and to range. (Capability unit 
Us-1, irrigated; T1Ts-8, dryland; Clayey range site, 10- 
to 14-inch precipitation zone) 

Bew clay, 0 to 1 percent slopes (8n)—This soil is on 
level terraces in the vicinity of Shepherd. Except for the 
clay surface layer, the profile is like that described as 
typical for the series, Surface runoff is slow. The risk of 
soil blowing is moderate. 

This soil is suited to small grains, corn for silage, and 
hay and pasture, It is not well suited to sugar beets and 
dry beans. (Capability unit I1Ts-1, irrigated; I[Ts—3, 
dryland; Clayey range site, 10- to 14-inch precipitation 
zone) 

Bew clay, 1 to 4 percent slopes (80).—This soil occurs 
on river terraces and alluvial fans on the sonthern border 
of the Comanche Basin. The areas are 10 to 20 acres in 
size. Slopes are dominantly 2 percent and 100 feet Jong. 
Except for the clay surface layer, the profile is similar to 
the one described as typical for the series. On the viver 
terraces the soil is underlain by gravel at a depth of 48 
inches. A. few pebbles occur on this soil. Included in 
mapping are spots of nearly level Allentine soils. 

Surface runoff is medium, and the risk of water erosion 
and soil blowing is moderate. 

This soil is suited to irrigated small grains, corn for 
silage, and hay and pasture. Small areas are used for 
dryfarmed small grains and for range. (Capability unit 
Ile-1, irrigated; TITe~3, dryland; Clayey range site, 
10- to 14-inch precipitation zone) 

Bew-Allentine clays, 0 to 1 percent slopes (8r)—These 
soils oceur on terraces and fans in the vicinity of Shep- 
herd, Where old drainage channel scars cross the terraces, 
the soils may be only 40 to 60 inches deep over sand- 
filled gravel. Runoff is slow. The risk of soil blowing is 
moderate. In some areas a seasonal water table is at a 
depth of 48 to 84 inches, 

About 55 percent of the complex is Bew clay and 35 
percent is Allentine clay. Each soil has a profile similar 
to the one described as typical for its series. Each soil 
occurs in patches 1% acre to 5 acres in size. In cultivated 
fields the light brownish-gray Allentine soil contrasts 
sharply with the grayish-brown Bew soil. Included in 
mapping are Vananda soils, which make up about 10 
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percent of any mapped area. The Vananda soils are easily 
identified by their crusted surface. 

These soils are suited to irrigated small grains, corn for 
silage, ancl hay and pasture. Some aveas are dryfarmed. 
(Capability unit ITIs-1, irrigated; ITIs-3, dryland; 
Clayey range site, 10- to 14-inch precipitation zone) 


Big Horn Series 


The Big Horn series consists of deep, well-drained, 
nearly level soils on uplands. These soils formed in mate- 
rials weathered in place from shale and sandstone. In 
places thin layers of alluvium that washed from higher 
aveas have been deposited on the surface. The native 
vegetation is grasses and sagebrush. Elevation ranges 
from. 2,900 to 8,900 feet. Annual precipitation is 11 to 14 
inches, the mean annual temperature is about 47° F., and 
the frost-free season is 120 to 180 days. These soils are 
associated with. Cushman and Bainville soils. 

In a typical profile, the surface layer is light brownish- 
gray clay loam about 7 inches thick. The subsoil is 
gvayish-brown to light yellowish-brown clay 41 inches 
thick. The lower part of the subsoil is calcareous. The 
substratum is light yellowish-brown sandy clay loam. 
Depth to shale and sandstone is 55 mches. 

Runoff is slow, and the soils receive runoft from soils 
that lie above them. Permeability is moderately slow, and 
the available water capacity is § to 10 inches. Air, plant 
roots, and water easily penetrate the soil. Fertility is 
high and the organic-matter content is moderate. The 
risk of water erosion and soil blowing is low. 

Around Broadview this soil is dryfarmed. Elsewhere 
in the county the soil is used for range. 

Typical profile of cultivated Big Horn clay loam, 0 to 
2 percent slopes, 900 feet west, and 100 feet north of the 
SE, corner of section 10, T. 4 N., R. 25 E.: 


Ap—0 to 7 inches, light brownish-gray (10OYR 6/2) clay loam, 
dark grayish brown (10YR 4/2) when moist; weak, 
fine, granular structure; slightly hard when dry, 
friable when moist, slightly sticky and slightly plas- 
tie when wet; noncaleareous; pH 7.1; abrupt, smooth 
boundary. 

B21--7 to 9 inches, grayish-brown (10YR 5/2) heavy clay 
loam, dark brown (10YR 3/3) when moist; strong, 
medium, platy structure; hard when dry, firm when 
moist, sticky and plastic when wet; noncalcareous; 
pli 7.0; clear, smooth boundary. 

B22t—) to 19 inches, yellowish-brown (10¥R 5/4) clay, dark 
yellowish brown (10YR 4/4) when mois weak, 
fine, prismatic structure that breaks to strong, fine, 
blocky; very hard when dry, very firm when moist, 
very sticky and very plastic when wet; thick, con- 
tinuous clay films on all faces of peds; nonealeare- 
ous; pi 7.0; clear, wavy boundary. 

B28ca—19 to 87 inches, light yellowish-brown (2.5Y 6/3) 
clay, light olive brown (2.5Y 5/4) when moist; 
strong, fine, blocky structure; very hard when dry, 
firm when moist, very sticky and very plastic when 
wet; thick to moderately thick, continuous clay films 
on horizontal faces and thiek, continuous clay films 
on vertical faces of peds; moderately calcareous; 
pil 8.2; common threads and nodules of lime; grad- 
ual boundary. 

B3—37 to 48 inches, light yellowish-brown (2.5¥ 6/4) light 
clay, light olive brown (2.5Y 5/4) when moist; weak 
to moderate, medium, blocky structure; hard when 
dry, firm when moist, sticky and plastic when wet; 
thin, continuous clay films on all ped faces and some 
patches of moderately thick clay films on the vertical 


faces; moderately calcareous; common threads of 
lime; pH 8.2; gradual, wavy boundary. 

C1—48 to 55 inches, light yellowish-brown (2.5Y 6/4) heavy 
sandy clay loam, light olive brown (2.5Y 5/4) when 
moist; massive; slightly hard when dry, friable 
when moist, sticky and plastic when wet; moderately 
calcareous; pH 8.4; gradual boundary. 

C2—55 inches, shale and sandstone. 


The A horizon ranges from 4 to 7 inches in thickness and 
contains many bleached and unstained sand grains. Where 
undisturbed, Big Horn soils have a loam surface layer. The 
B horizon is heavy clay loam or clay and is 20 to 45 inches 
thick. It contains light-gray lime mottles and threads in 
the lower part. 

Big Horn clay loam, 0 to 2 percent slopes (8s).—This 
soil oceurs in swales and in heads of drainageways on 
undulating uplands north of the Yellowstone River. 
Slope is 2 percent in the deepest drainageways. 

This soil is used for dryfarmed winter wheat and 
barley. (Capability unit IT1c-1, dryland; Clayey range 
site, 10- to 14-inch precipitation zone) 


Bone Series 


The Bone series consists of deep, well-drained, nearly 
level to moderately sloping, saline-alkali soils on fans, 
terraces, and dry lakebeds. These soils formed in fine- 
textured alluvium that contains salts. The native vegeta- 
tion is sparse and consists of inland saltgrass, greasewood, 
saltbush, western wheatgrass, sagebrush, and weeds. Ele- 
vation ranges from 3,000 to 4,000 feet. The annual pre- 
cipitation ranges from 12 to 14 inches, the mean annual 
temperature is 45 to 47° I. and the frost-free season is 
about_125 days. These soils are associated with Arvada 
and Vananda soils, 

Ina typical profile, the surface layer is light brownish- 
gray very fine sandy loam 1 inch thick. The upper part 
of the subsoil is grayish-brown and light olive-brown silty 
clay 4 inches thick, and the lower part is light olive-brown 
silty clay and clay 47 inches thick. The lower part con- 
tains many salt threads and coarse crystals. The sub- 
stratum is stratified clay loam, loam, and fine sandy loam. 

Permeability is very slow, and the available water 
capacity is 7 to 9 inches in 5 feet of soil. Fertility is mod- 
erate, and the organic-matter content is low. 

Bone soils are suited to range. To reclaim these soils 
by irrigation is slow and expensive. Because of surface 
crusting and the toxic effects of the salts, it is difficult 
to reseed areas where natural vegetation is destroyed by 
trampling or overgrazing. 

Typical! profile of Bone silty clay, 0 to 1 percent slopes, 
125 feet north and 275 feet west of the E14 corner of 
section 25, T. 2 N., R. 29 Tl: 

A2—0 to 1 ineh, light brownish-gray (2.5Y 6/2) very fine 
sandy loam, dark grayish brown (2.5Y 4/2) when 
moist; vesicular; massive; soft when dry, very fri- 
able when moist, nonsticky and nonplastic when wet; 
many grains of clear silt and very fine sand; non- 
calcareous; abrupt boundary. 

B2t—1 to 8 inches, grayish-brown (2.5Y 5/2) silty clay, olive 
brown (2.5¥ 4/8) when moist; moderate, medium, 
columnar structure that breaks to strong, very fine, 
subangular blocky; extremely hard when dry, firm 
when moist, sticky and very plastic when wet; mod- 
erately thick, continuous clay films on faces of peds; 


tops of columns covered with continuous frosting of 
bleached, light-gray (2.5Y 7/2) silica that extends 
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about 1 inch down the vertical faces of peds; non- 
calcareous; pH 8.0; clear, wavy boundary. 

B&—8 to 5 inches, light olive-brown (2.5Y 5/8) silty clay, 
olive brown (2.5¥ 4/3) when moist; moderate, fine 
and very fine, subangular blocky structure; ex- 
tremely hard when dry, firm when moist, sticky and 
plastic when wet; strongly calcareous; pH 9.2; clear, 
smooth boundary. 

Cles—5 to 14 inches, light olive-brown (2.5Y 5/8) silty clay, 
olive brown (2.5Y 4/3) when moist; moderate, fine 
and medium, granular structure; hard when dary, 
frinble when moist, very sticky and very plastic 
when wet; strongly calcareous; many seams and 
nests of gypsum and other salts; pH 88; gradual 
boundary. 

C2cs—14 to 25 inches, light olive-brown (2.5Y 5/8) silty clay, 
olive brown (2.5Y 4/3) when moist; massive; ex- 
tremely hard when dry, tirm when moist, very sticky 
and very plastic when wet; strongly calcareous; a 
few seams and nests of gypsum; pH 9.4; gradual 


boundary. 
C8—25 to 52 inches, light olive-brown (2.5Y 5/8) clay, olive 
brown (2 4/3) when moist; massive; very hard 


when dry, very firm when moist, very sticky and 
very plastic when wet; werkly caleareous; pH 9.6; 
gradual boundary. 

C4—52 to 62 inches, stratified clay loam, loam, and fine sandy 
loam, 

In cultivated fields the Ap horizon is a mixture of the A2 
and B2t horizons, A glazed, vesicular crust having clear 
grains of silt and sand forms on the soil as it dries. The B2t 
horizon is 2 to 4 inches thick and 35 to 50 percent clay. The 
pH ranges from 8.0 in the B2t horizon to 9.6 in the C horizon. 
The amount of visible gypsum and salt decreases below a 
depth of 10 inches, Below a depth of 48 inches, the C horizon 
has strata of sandy loam and loam in some places. 

Bone silty clay, 0 to 1 percent slopes (81)—This soil 
occurs on river terraces, on fans, and in dry lake basins 
in the northwest quarter of the county. The soil profile is 
typical for the series, Where salts are concentrated at the 
soll surface, the structure is granular. The salt spots ap- 
pear as low scattered mourids. Surface runoff is slow, but 
most of the water evaporates from the surface and does 
not enter the soil. Some irrigated areas have a seasonal 
water table within 5 feet of the surface. 

This soil is used for range. Where subsurface drainage 
is good, the soil can be reclaimed by leveling and leach- 
ing with irrigation water. Reclaimed soil can be used for 
hay. (Capability unit VIIs-2, dryland; Saline Upland 
range site, 10- to 14-inch precipitation zone) 

Bone silty clay, 1 to 6 percent slopes (Bu).—This soil 
occurs on edges of fans where they join level stream ter- 
races. Nearly all of this soil is north and west of Shep- 
herd. It has medium surface runoff and is crossed by 
deeper drainageways than Bone silty clay, 0 to 1 percent: 
slopes. The profile is like the one typical for the series, 
except that water seepage from irrigation canals has in- 
creased to above normal the amount of salt in the surface 
layer. 

Slope is dominantly 8 percent. Steeper slopes occur 
along the narrow drainageways, 3 to 10 feet deep, that 
cut through the upper part of the fans. The risk of water 
erosion is moderate. 

This soil is used mostly for range. (Capability unit 
VIiIs-2, dryland; Saline Upland range site, 10- to 14-inch 
precipitation zone) 

Bone clay, 0 to 1 percent slopes (8v)—This soil occurs 
on fans and terraces along Crooked Creek west of Shep- 
herd, and in the dry Jake basin northwest of Acton. The 


profile is like the one typical for the series, except that 
there is more clay in all layers. Surface runoff is slow, but 
nearly all of the water evaporates from the soil surface. 
Included in mapping are spots of Arvada soils, 

This soil is used for grazing sheep and beef cattle. 
(Capability unit VITs-2, dryland; Saline Upland range 
site, 10- to 14-inch precipitation zone) 


Clapper Series 


The Clapper series consists of deep, strongly sloping 
to moderately steep, well-drained, very gravelly loam 
soils on the edges of high terraces and fans built from 
older eroded terraces. The native vegetation consists of 
short and mid grasses and shrubs. Elevation ranges from 
3,000 to 3,800 feet. The annual precipitation is 11 to 14 
inches, the mean annual temperature is 45 to 47° F., and 
the frost-free season is 118 to 129 days. These soils are 
associated with Shorey, Keiser, and Toluca soils on the 
older gravel terraces throughout the county. 

In a typical profile, the surface layer is grayish-brown 
gravelly loam about 8 inches thick. It is directly under- 
Tain by the substratum, which extends to a depth of 
60 inches. The substratum is light brownish-gray gravelly 
loam. in the upper part and pale-yellow very gravelly 
Joam in the lower part. The substratum has a 6-inch layer 
of white lime at a depth of 7 inches. Pebbles in this layer 
are coated with lime. 

Permeability is moderate, and the available water 
capacity is 4 to 5 inches. The calcareous substratum is 
very susceptible to soil blowing and is low in fertility. 

Clapper soils are used for dryfarming and for range. 

Typical profile of Clapper gravelly loam, 7 to 15 
percent slopes, 1,300 fect west and 475 feet south of the 
E1, corner of section 33, T. 1 S., R. 24 E.: 


A1—0 to 8 inches, grayish-brown (2.5Y 5/2) gravelly loam, 
dark grayish brown (2.5Y 4/2) when moist; weak, 
fine, crumb structure; soft when dry, friable when 
nist, slightly sticky and slightly plastic when wet; 
25 percent gravel, by volume; moderately calcareous; 
pH 84; clear, wavy boundary. 

C1—8 to 7 inches, light brownish-gray (2.5¥ 6/2) gravelly 
heavy loam, dark grayish brown (2.5¥ 4/2) when 
moist; weak, medium, granular structure; soft when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; 25 percent gravel, by volume; 
moderately calcareous; pH 84; gradual, wavy 
boundary, 

C2ca—7T to 13 inches, white (2.5¥ 8/2) gravelly loam, pale 
yellow (2.5¥ 7/3) when moist; weak, thick, platy 
structure; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
25 percent gravel, by volume; very strongly calcare- 
ous; pH 8.4; gradual boundary. 

C3—13 to 23 inches, pale-yellow (2.5Y 8/8) very gravelly 
heavy loam, pale yellow (2.5Y 7/3) when moist; 
massive; soft when dry, friable when moist, slightly 
sticky and slightly plastic when wet; 50 percent 
gravel, by volume; very strongly calcareous; pH 8.4; 
gradual boundary. 

C4—23 to 60 inches, pale-yellow (2.5Y 8/3) very gravelly 
heavy loam, pale yellow (2.5¥ 7/3) when moist; 
massive; soft when dry, friable when moist, slightly 
sticky and slightly plastie when wet; 55 percent 
gravel, by volume; very strongly caleareous; pH 8.4. 


As much as 40 percent of the A horizon is gravel in some 
areas, The amount of gravel generally inereases with depth. 
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Some soils have lenses of nearly clean gravel mixed with 
loamy material. In value the © horizon ranges from 6 to 8 
when dry and from 4 to 7 when moist. Phe chroma is 2 or 3. 

Clapper clay loam, 15 to 35 percent slopes (Ca}.—This 
soil occurs in 40- to 200-acre areas along Pryor Creek and 
on the high, smooth bedrock plain that forms the valley 
rim to the west. A mantle of gravel and wind-deposited 
material originally covered all the underlying bedrock. 
Deep drainageways cut through the gravel mantle and 
into the underlying bedrock. Shale and platy sandstone 
crop out on the bottoms and sides of these drainageways. 

The profile of this soil is similar to the one typical for 
the series, except that the surface layer is dark grayish- 
brown clay loam, the lime Jayer in the subsoil is not 
distinct, the pebbles mixed with the soil are only semi- 
rounded, and there are a few cobblestones and small stones. 
Tncluded in mapping ave Absarokee clay laam in wide, 
smooth, well-grassed drainageways and Danvers silty 
clay loam on wide ridges. These soils make up 5 to 15 
percent of any mapped area. 

Slopes are short and dominantly 20 percent. Slopes are 
6 percent on ridgetops. Slopes of 20 to 35 percent occur 
in narrow valleys cut into the underlying bedrock. Runoff 
is rapid, and the risk of water erosion is high. 

This soil is used only for grazing beef cattle. (Capa- 
bility unit Vie—t, dryland; Thin Silty range site, 15- to 
19-inch precipitation zone) 

Clapper gravelly loam, 7 to 15 percent slopes (Cg).— 
This soil occurs on deeply eroded gravel terraces and fans 
and the edges of main drainageways along the Yellow- 
stone River Valley and Pryor Creek. Closely spaced 
draimageways 10 to 25 feet deep are separated by narrow 
ridges and mounds. The profile of this soil is typical for 
the series. Slopes are less than 200 feet long and domi- 
nantly 10 to 15 percent. Slopes of 7 to 9 percent occur on 
the wider mounds and ridges, Runoff is medium, and the 
risk of water erosion is moderate. 

This soil is used for dryfarming and for range. (Capa- 
bility unit Vie, dryland; Thin Silty range site, 10- to 
14-inch precipitation zone) 


Cushman Series 


The Cushman series consists of well-drained, medium- 
textured, gently sloping to moderately sloping soils that 
are 20 to 40 inches deep over sandstone and shale. These 
soils formed on uplands. The native vegetation is mostly 
needle-and-thread, sagebrush, blue grama, and winterfat, 
Elevation ranges from 3,000 to 3,900 feet. The annual 
precipitation is 11 to 14 inches, the mean annual tempera- 
ture is 45 to 47° F., and the frost-free season is 115 to 130 
days. These soils are associated with Bainville, Razor, 
and Big Horn soils on the smooth uplands in the northern 
half of the county. 

In a typical profile, the surface layer is grayish-brown 
and brown loam 4 inches thick. The subsoil is olive-brown 
and light brownish-gray clay loam 9 inches thick. 
The calcareous substratum is light-gray loam and light 
yellowish-brown sandy loam. Depth to hard sandstone is 
28 inches. The substratum contains many light-gray 
specks of lime, and partly weathered shale and sandstone 
chips occur in the lower part. 

Permeability is moderately slow, and the available 


water capacity is 4 to 6 inches. Fertility is moderate, and 
organic-matter content is medium to low. 

These soils are used for dryfarmed small grains and 
hay and for range. 

Typical profile of Cushman loam, 1 to 4 percent slopes, 
100 feet north of road center, approximately 325 feet 
west of the S¥4 corner of section 26, T. 1S., R. 23 E.: 


A1—O to 2 inches, grayish-brown (10YR 5/2) loam, very dark 
grayish brown (10YR 3/2) when moist; maderate, 
medium, platy structure; soft when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
neutral; pH 7.3; clear, smooth boundary. 

AB—2 to 4 inches, brown (10YR 5/3) loam, dark brown 
{10YR 3/8) when moist; weak, medium, prismatic 
structure; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
neutral; pH 7.3; gradual, wavy boundary. 

B2t—4 to 11 inches, olive-brown (2.5Y 4/3) clay loam, olive 
brown (2.5Y 4/3) when moist; moderate, medium, 
prismatic strueture; very hard when dry, firm when 
moist, sticky and plastic when wet; thin, patehy 
clay films on ped faces; neutral; pH 7.3; clear, wavy 
boundary, 
to 18 inches, light brownish-gray (2.5Y 6/2) clay 
loam, olive brown (2.5¥ 4/8) when moist; moderate, 
medium, prismatic structure; hard when dry, firm 
when moist, sticky and plastic when wet; moderately 
calcareous; pH 7.8; a few white (2.5Y 8/1) lime 
mottles; gradual, wavy boundary. 

Clca—13 to 23 inches, light gray (25Y 7/2) loam, light 
yellowish brown (2.5¥ 6/3) when moist; moderate, 
medium and fine, subangular blocky structure; hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; a few sandstone frag- 
ments; many white (2.5Y 8/1) lime mottles; strongly 
calcareous; pH 8.4; clear, wavy boundary. 

C2—28 to 28 inches, light yellowish-brown (2.5¥ 6/3) light 
sandy loam, light olive brown (2.5Y 5/4) when 
moist; platy structure; hard when dry, friable when 
moist, slightly sticky when wet; about 60 percent, 
by volume, is thin sandstone fragments; strongly 
calcareous; pH 8.4; gradual, wavy boundary. 

R—28 inches, hard sandstone. 


The profile ranges from 10YR to 2.5¥ in hue, In value the 
B horizon ranges from 4 to 6 when dry and is 4 to 8 when 
moist. The B horizon is 5 to 9 inches thick and is 25 to 35 
percent clay, Depth to underlying shale and sandstone is 20 
to 40 inches, 

Cushman-Bainville loams, 1 to 4 percent slopes (Ch).— 
These soils occur on gently undulating shale uplands 
between the larger stream valleys in the northern half 
of the county. 

Slopes are dominantly 8 percent on Bainville loam and 
1 percent on Cushman loam. Surface runoff is slow, and 
the risk of soil blowing is slight. 

About 60 percent of the unit is Cushman loam, and 
about 40 percent is Bainville loam, The Cushman soil 
occupies concave slopes and shallow drainageways, and 
the Bainville soil occupies the ridges and knolls. In culti- 
vated fields the grayish-brown surface of the Cushman 
soil is sharply contrasted with the light brownish-gray 
surface of the Bainville soil. Each kind of soil has a 
profile similar to the one described as typical for its 
series. Included with these soils in mapping are small 
areas of Big Horn soils in swales and on slopes of less 
than 2 percent. 

These soils are used for dryfarmed small grains and 
hay and for range. (Capability unit ITTe-5, dryland; 
Silty range site, 10- to 14-inch precipitation zone) 
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Cushman-Bainville loams, 4 to 7 percent slopes (Cm).— 
These soils occur on undulating shale uplands north of 
the Yellowstone River Valley. Slopes are about 4 percent, 
on the Cushman soils and 4 to 7 percent on the Bainville 
soils. Runoff is medium, and the risk of soil blowing is 
moderate, 

The complex is 55 percent, Cushman loam and 45 per- 
cent Bainville loam. Cushman loam occupies the troughs 
between ridges and knolls and the lower part of lone 
slopes. Bainville loam is on crests and tops of knolls and 
ridges and on sides of deep narrow drainageways. Each. 
soil has a profile similar to that typical for its series, but 
the subsoil of the Cushman loam is only 4 to 5 inches 
thick on the steeper slopes. Thin stones of shale and 
sandstone occur on the surface of the sharp, narrow 
ridges. Included in mapping are Worland soils on 
ridgetops. 

The soils are used for dryfarmed small grains and hay 
and for range. (Capability unit ITTe—5, dr yland; Silty 

range site, 10- to 14-inch precipitation zone) 


Danvers Series 


The Danvers series consists of deep, well-drained, mod- 
evately fine textured, gently to strongly sloping soils. 
These soils formed in very calcareous, silty alluvium 
deposited on high terraces by streams and wind. The 
native vegetation is grasses and shrubs. Elevation ré anges 
from 3, 100 to 4,800 feet. The annual precipitation is “U4. 
to 16 inches, the mean annual temperature is 42 to 44° F., 
and the frost-free season is 115 to 125 days. 

In a typical profile, the surface layer is grayi ish-brown 
silty clay loam 6 inches thick. The subsoil is 13 inches 
thick, It is dark grayish-brown and brown silty clay in 
the upper part and light brownish-gray clay loam in 
the lower part. Small rotnd masses of Hime have collected 
in the lower part. of the subsoil. The substratum is very 
strongly calcareous, white and light-gray clay loam, Fine 
particles of lime occur throughout the substratum. Sand 
and gravel occur at a depth of 60 inches (fig. 5). 

Permeability is moderately slow, and the available 
water capacity is 8 to 10 inches. The risk of soil blowing 
is low. Fertility i is high. 

Danvers soils are used for dryfarmed small grains and 
alfalfa and for range. 

Typical profile of cultivated Danvers silty clay loam, 
2 to 4 percent slopes, in a field 600 feet. north and 175 
feet west of SW. corner of section 3, T. 1 N., R. 29 E.: 

Ap—O to 6 inches, grayish-brown (10YR 5/2) silty clay loam, 
very dark grayish brown (10¥R 3/2) when moist; 
weak, very fine, granular structure; hard when dry, 
firm when moist, stieky and plastic when wet; non- 
ealenareous; PH 7.3; abrupt, smooth boundary. 

B21t—6 to 11 inches, dark grayish-brown (1OYR 4/2) heavy 
silty clay, dark brown (10YR 38/3) when moist; 
strong, medium, prismatic structure that breaks to 
strong, medium and fine, blo ; hard when dry, 
very firm when moist, very sticky and very plastic 
when wet; moderately thick, continnous clay films 
on ped Faces: noncalcareous; pH 7.3; clear, wavy 
boundary. 

B22t—11 to 18 inches, brown (10¥R 5/8) silty clay, dark 
brown (10YR 4/3) when moist; strong, medium and 
fine, prismatic structure that breaks to moderate, 
medium, blocky; moderately thick clay films on ped 
faces; pH 7.8; clear, wavy boundary, 


Figure 5.—Profile of a Danvers silty clay loam exposed in a 
roadbank, 


13 to 19 inches, light brownish-gray (LOYR 6/2) heavy 
clay loam, pale brown (10YR 6/3) when moist; 
weak, medium, prismatic structure that breaks to 
weak, medium, blocky; hard when dry, firm when 
moist, sticky and plastic when wet; strongly cal- 
careous; Common lime nodules; pH 7.8; clear, wavy 
boundary. 

Clea—19 to 26 inches, white (1OYR 8/1) light clay loam, 
very pale brown (10YR 7/8) when moist; massive; 
slightly hard when dry, friable when moist, sticky 
and plastic when wet; very strongly calenreous; pH 
8.4; clear, irregular boundary. 

32—26 to 60 inches, light-yray (lOYR 7/2) light chy loam, 


Bica 


pale brown (1OYR 6/3) when moist: me 
slightly hard when dry, triable when nroist, <) 
and plastic when wet; strongly calcareous; pL 84 


Where undisturbed, the A horizon is silt loam 2 to 3 inches 
thick, The B horizon is 9 to 15 inches thick. he C horizon 
ranges from 10¥R to 2.5Y in hue; in value, it ranges from 
«to 8 when dry and from 5 to 7 when moist. Chroma ranges 
from 1 to 8, A few pebbles are scattered on the surface in 
some areas. Depth to underlying sand and gravel is 48 to 72 
inches, 

Danvers silty clay loam, 2 to 4 percent slopes (Da).— 
This soil occurs on gently undulating terraces that are 
crossed by broad, shallow drainageways. It occupies areas 
less than’ 80 acres in size. ‘The soil profile is typical for 
the series. In cultivated fields, on narrow ridges, and on 
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the sides of deep drainageways, the surface soil is light 
brownish gray. A thin layer of silt loam occurs where 
wind-laid deposits have thickened the surface layer to 7 
or 8 inches. Spots as much as three-quarters acre in size 
occur where 5 to 20 percent of the surface is covered with 
pebbles. Included with this soil in mapping are gently 
sloping Shaak soils. 

Slopes are dominantly 2 to 8 percent. Runoff is slow, 
and water generally enters the soi] on the gentle slopes. 
The risk of water erosion is low. 

This soil is used for dryfarmed small grains and alfalfa 
and for range, (Capability unit Tle2, dryland; Silty 
range site, 15- to 19-inch precipitation zone) 

Danvers silty clay loam, 8 to 15 percent slopes (Dn}.— 
This soil occurs in small scattered areas, normally in 
bands along terrace edges or on the eroded parts of gravel 
terraces, In most places the soil is between gently sloping 
Danvers soils and Hilly gravelly land. The profile is simi- 
lav to that described as typical, except that it has a thin- 
ner surface layer and subsoil, has more pebbles in all 
layers, and is less than 60 inches deep over sand and 
gravel. In cultivated fields the plow layer includes all the 
subsoil, and in some places the light-gray substratum has 
been plowed to the surface. Where drainageways inter- 
sect, enough gravel is on the surface to interfere with 
tillage. Slopes are dominantly 10 percent, but in some 
included areas they ave 5 to 8 percent. Runoff is me- 
dium, and the risk of water erosion is moderate in 
drainageways, 

This soil is used for dryfarmed small grains and for 
range. (Capability unit [Ve-3, dryland; Silty range site, 
15- to 19-inch precipitation zone) 

Danvers-Judith complex, 7 to 15 percent slopes (Dr).— 
The soils in this complex occur on the breaks between 
terraces and along the edges of deep drainageways that 
cross gravel terraces, These soils are on the east side of 
Pryor Creek at the south county line. 

About 75 percent of the complex is Danvers silty clay 
loam, and 25 percent is Judith loam. The Danvers soil 
has 7 to 12 percent slopes, and the Judith soil has 10 to 
15 percent slopes. Pebbles are common on the surface of 
the Judith soil, Each soil has a profile similar to the one 
typical for its series. 

Surface runoff is medium, and the risk of erosion is 
moderate. In moderately eroded spots of cultivated 
Judith soil the light-colored substratum is exposed. 

These soils are used for dryfarming and for range. 
(Capability unit [Ve-3, dryland; Silty range site, 15- to 
19-inch precipitation zone) 

Danvers-Shaak clay loams, 7 to 15 percent slopes 
(Ds].—These soils occur in a pattern of parallel strips on 
deeply dissected terraces. ‘The pattern consists of closely 
spaced, convex ridges separated by concave drainageways 
20 to 25 feet deep. Danvers clay loam occupies the ridges, 
and Shaalk clay loam ocenpies the drainageways. Slope is 
dominantly 12 percent. All the acreage is between Pryor 
Creek and the escarpment that separates the valley of 
Pryor Creek from the high bedrock plains to the west. 

About 65 percent of the complex is Danvers soil, and 
35 percent is Shaak soil. Both kinds of soil have a clay 
loam surface Inyer. From 15 to 30 percent of the surface 
of the Danvers soil is covered with hard, angular, sand- 
stone cobblestones. The Shaak soil contains more sand par- 


ticles than is normal for its series. Soils that have thinner 
than normal surface and subsoil layers occur on the strong- 
est slopes; where these soils are tilled, light-colored, limy 
spots occur. 

These soils are used for dryfarming and for range. 
(Capability unit IVe-3, dryland; Silty range site, 15- to 
19-inch precipitation zone) 


Elso Series 


The Elso series consists of well-drained, moderately 
sloping to moderately steep, calcareous soils that are less 
than 20 inches deep. These soils formed in soft shale on 
uplands. The native vegetation is mainly bluebunch and 
western wheatgrass, needle-and-thread, threadleaf sedge, 
sagebrush, and blue grama. Juniper, pine, and skunk- 
bush sumac trees grow on the steepest slopes. Elevation 
ranges from 2,900 to 4,200 feet. The annual precipitation 
is 11 to 14 inches, the mean annual temperature is 45 to 
47° F., and the frost-free season is 120 to 130 days. Elso 
soils are associated with Bainville soils on the uplands 
and Lohmiller soils in upland valleys. 

In a typical profile, the surface layer is light yellowish- 
brown light clay loam 2 inches thick. The substratum is 
light yellowish-brown clay loam and pale-olive light silty 
clay loam. Many soft weathered shale chips are in the 
lower part of the substratum. Depth to shale is 12 inches. 

Permeability is moderate, and the available water ca- 
pacity is 2 to 3 inches. Natural fertility is moderate to 
low, and the organic-matter content is low. 

Elso soils are used for dryfarmed small grains and for 
range. 

Typical profile of Elso clay loam, 4 to 7 percent slopes, 
about one-sixth mile south of the NE. corner of section 
91, T. 4 N., R. 80 E.: 

A1—O to 2 inches, light yellowish-brown (2.5Y 6/3) light clay 
loam, light olive brown (2.5Y 5/4) when moist; 
moderate, very fine, granular structure; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; moderately calcareous; 
pH 84; clear, smooth boundary. 

Cl—2 to 5 inches, light yellowish-brown (2.5Y 6/3) clay 
loam, light olive brown (2.5Y 5/4) when moist; 
structure is strong, very fine, blocky and weak, thin, 
platy; hard when dry, firm when moist, sticky and 
plastic when wet; moderately calcareous; pH 8.4; 
gradual, wavy boundary. 

C2—5 to 12 inches, pale-olive (5Y 6/8) light silty clay loam, 
olive (SY 5/3) when moist; moderate, medium, platy 
structure; hard when dry, firm when moist, sticky 
and qlastic when wet; many partly weathered shale 
chips; moderately calcareous; pH 84; gradual, wavy 
boundary. 

C3—12 inches, gray and pale-yellow, partly weathered, platy 
shale. 


Elso soils range from 2.5¥ to 5Y¥ in hue, The chroma is 2 
or 3, The C horizon is 10 to 35 percent clay. Roots penetrate 
through fracture planes to a depth of 24 inches, 

Elso clay loam, 4 to 7 percent slopes (Ec)—This soil 
occurs on the uplands on low, smooth divides at the heads 
of major drainageways. The soil profile is typical for the 
series. Included with this soil in mapping are small spots 
of nearly level Razor soils on slopes between low ridges 
and at the heads of shallow drainageways. 

Slopes are dominantly 6 percent. Some slopes of 10 
pereent occur on high steep hills and deep drainageways 
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where local relief reaches a maximum of 25 feet, Surface 
runoff is medium, and the risk of water erosion is 
moderate. 

This soil is used mostly for range. Where precipitation 
is highest, small grains are dryfarmed in a crop-fallow 
system. (Capability unit TVe-4, dryland; Clayey range 
site, 10- to 14-inch precipitation zone) 

Elso clay loam, 7 to 15 percent slopes (E!)—This soil 
occurs on shale uplands where water erosion has carved 
a pattern of closely spaced drainageways separated by 
narrow ridges. This soil normally Tes in a band along 
the sides of a major valley, and the band extends up the 
tributary drainageways for several hundred feet. The soil 
profile is similar to that typical for the series. 

Included with this soil in mapping are small spots of 
shale outcrops and of Razor, Heldt, and Lohmiller soils. 
The Razor soil is gently sloping and lies between low 
ridges and at the heads of drainageways. The Heldt and 
Lohmiller soils occur in the widest drainageways in areas 
1% to 2 acres in size, Shale outcrops make up as much as 
10 percent of mapped areas. Outcrops occur at the junc- 
tion of deep drainageways and on slopes facing the main 
valley. Some sandstone Jedges 6 to 12 inches thick occur 
with the shale outcrops. Also present are mixed sandstone 
and shale ledges 60 to 96 inches thick. 

Slopes are dominantly 10 percent, but in some included 
areas they are as much as 40 percent. These steeper areas 
are in the deep drainageways and around shale outcrops 
and ledges. Local relief ranges from 20 to 40 feet. Surface 
runoff is medium, and the risk of water erosion is high. 

This soil is used for range. (Capability unit VIe-4, 
dryland; Clayey range site, 10- to 14-inch precipitation 
zone) 

Elso clay loam, 15 to 60 percent slopes {£o).—This soil 
is on steep valley rims, buttes, and hills that form drain- 
age divides between major valleys. This soil does not 
inelnde sandstone and shale ledges. Slopes are dominantly 
15 to 30 percent on smaller, isolated hills and 45 to 60 
percent along the rims of the main valleys. Slopes are as 
much as 200 feet long. The local relief ranges from 80 to 
150 feet. Runoff is rapid, and the risk of water erosion is 
very high on the steeper slopes. Both hill and gully 
erosion are evident in most areas. 

This soil is used only for range. (Capability class 
Vie—4, dryland; Thin Clayey range site, 10- to 14-inch 
precipitation zone) 

Elso-Lohmiller complex, 15 to 35 percent slopes {Es).— 
This complex occupies large areas in the wide valleys that 
drain the shale uplands north of the Yellowstone River. 
Elso clay loam is on ridges and knolls, and Lohmiller 
clay loam is on the surrounding fans and valley slopes. 
The drainage network consists of a main channel of an 
intermittent stream and many steep tributary coulees, 
gullies, and drainageways. 

The complex is 85 percent Elso soil and 25 percent. 
Lohmiller soil. Hach soil has a profile similar to the one 
described as typical for its series. About 380 percent of 
each area consists of eroded conlees and drainageways 
and steep edges of fans along the main channel of an 
intermittent stream. About 10 percent of each mapped area 
is shale ontcrop. 

Slopes of the Lohmiller soil are about 15 percent, and 
those of the Elso soil are 15 to 25 percent. Slopes of 30 


to 85 percent occur on the fan edges and along the deep 
drainageways. Local relief is 25 to 50 feet. Runoff is 
rapid, and erosion is active in the large gullies and 
coulees. 

These soils are suited to range. (Capability unit VIe—, 
dryland; Elso soil is in Thin Clayey range site, 10- to 
14-inch precipitation zone; Lohmiller soil is in Clayey 
range site, 10- to 14-inch precipitation zone) 


Farland Series 


The Farland series consists of deep, well-drained, 
nearly level to gently sloping silty soils that formed in 
alluvium that has been reworked by wind. The native 
vegetation is grasses and sagebrush. Elevation ranges 
from 8,400 to 3,700 feet. The annual precipitation is 13 
to 15 inches, the mean annual temperature is 42 to 44° 
F., and the frost-free season is about 125 days. These 
soils are associated with Lambert and Hopley soils. 

In a typical profile, the surface layer is grayish-brown 
silt loam 6 inches thick. The plow layer is a mixture of 
the original surface layer and the upper 4 inches of the 
subsoil. The subsoil is grayish-brown silty clay loam 8 
inches thick. The calcareous substratum is light-gray silt 
loam several feet thick. Depth to shale 1s more than 60 
inches. 

Permeability is moderate, and the available water 
capacity is 10 to 12 inches. The organic-matter content 
and natural fertility are high. The risk of soil blowing 
and water erosion is low. 

These soils are used for wheat and barley dryfarmed 
in a crop-fallow system. Small areas are used for grazing. 

Typical profile of cultivated Farland silt loam, 0 to 4 
percent slopes, about 1,500 feet north of the NE. corner 
of section 20, T. 2 8., R. 25 EL: 


Apl—0O to 2 inches, grayish-brown (10YR 5/2) light loam, 
very datk grayish brown (10YR 3/2) when moist; 
moderate, coarse, granular structure; slightly hard 
when dry, very friable when moist, nonsticky and 
slightly plastic when wet; noncalcareous; pH 7.4; 
abrupt, smooth boundary. 

Ap2—2 to 6 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10¥R 8/2) when moist; 
cloddy; slightly hard when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
nonealeareous; pH 7.4; abrupt, smooth boundary. 

B2t—6 to 11 inches, grayish-brown (1OYR 5/2) light silty 
clay loam, very dark grayish brown (10¥R 3/2) 
when moist; moderate, coarse, prismatic structure; 
hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; thin, continuous clay 
films on the faces of peds; noncalcareous; pH 7.4; 
gradual, wavy boundary. 

11 to 14 inches, light brownish-gray (10YR 6/2) heavy 
silt loam, grayish brown (10YR 5/2) when moist; 
weak, coarse, prismatic structure; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; very strongly calcareous; 
pH 8.4; gradual boundary. 

C—14 to 60 inches, light-gray (2.5¥ 7/2) silt loam, grayish 
brown (2.5Y 5/2) when moist; massive; slightly 
hard when dry, friable when moist, nonsticky and 
nonplastic when wet; very strongly calcareous; 
pH 84. 


Farland soils range from 10¥R to 2.5Y in hue, In value the 
© horizon is 6 or 7 when dry and 5 or 6 when moist. Depth 
to the B3ca horizon is 8 to 12 inches, 


Bea. 
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Farland-Lambert silt loams, 0 to 4 percent slopes 
(Fa)—These soils occur on gently undulating uplands. 
Farland silt loam makes up about 70 percent of the com- 
plex, and Lambert silt loam makes up 80 percent, Each 
soil has a profile similar to that typical for its series. 

It is not practical to separate these soils on the soil 
map, but they can be identified by their position. The 
Farland soil is nearly level and in swales. The Lambert 
soil occurs on the crests of low ridges. In cultivated fields 
the Lambert soil appears as light colored spots. 

Included with these soils in mapping are patches that 
have pebbles on the surface and a loam or very fine sand 
loam surface layer. These patches occur with the Lambert 
soll on the narrow crests of the higher ridges. 

Slopes are dominantly 0 to 3 percent on the Farland 
soil and 8 to 4 percent on the Lambert soil. Runoff is 
slow. The risk of soil blowing is moderate on cultivated 
Lambert soil. 

Nearly all of the acreage is used for dryfarmed wheat 
and barley. (Capability unit TIe-2, dryland; Silty range 
site, 15- to 19-inch precipitation zone) 


Fattig Series 


The Fattig series consists of well-drained, moderately 
sloping soils on uplands. These soils developed i in place 
from material weathered from sandstone and shale that 
contains thin seams of lignite. The lignite gives the Fattig 
soils their characteristic. black color. The native vegeta- 
tion is grasses and sagebrush. Elevation is about 3,700 
feet. The annual rainfall is 12 to 14 inches, the mean 
annual temperature is 47° F., and the frost-free season is 
126 days. 

In a typical profile, the surface layer is dark grayish- 
brown loamy fine sand and sandy clay loam 4 inches 
thick. The subsoil is very dark gray sandy clay loam 19 
inches thick. The calcareous substratum is light brownish- 
gray light clay loam 10 inches thick. Depth to sandstone 
1s 33 inches. 

Permeability is moderately slow, and the available 
water capacity is 4 to 6 inches. Fertility i is moderate, and 
the risk of soil blowing is high. 

These soils are used for dr yfarming and for range. 

Typical profile of Fattig sandy clay loam, 4 to T per- 
cent slopes, about 1,075 feet, west “_ 310 feet south of the 
E, corner of section 11,7. 7N., R. 32 E.: 


Al1—0 to 2 inches, dark grayish-brown (10YR 4/2) loamy 
fine sand, black (10Y¥R 2/1) when moist; moderate, 
fine, crumb structure; soft when dry, friable when 
moist; noncalcareous; pH 8.2; abrupt boundary. 

Al2—2 to 4 inches, dark grayish-brown (10YR 4/2) sandy 
clay loam, black (10YR 2/1) when moist; weak, 
medium, platy structure that breaks to moderate, 
fine, crumb; soft when dry, friable when moist; non- 
ealcareous; pH 7.4; abrupt boundary. 

B21—4 to 12 inches, very dark gray (10YR 3/1) sandy clay 
loam, black (10YR 2/1) when moist; moderate, 
medium, prismatic structure that breaks to mod- 
erate, medium, blocky; very hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; noncalcareous; pH 7.4; gradual boundary. 

B22t—12 to 16 inches, very dark gray (1LOYR 8/1) heavy 
sandy clay loam, black (10Y¥R 2/1) when moist; 
weak, coarse, prismatic structure; very hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; thin, continuous clay films on all 


ped faces; 
boundary. 
B3—16 to 23 inches, very dark grayish-brown (1OYR 3/2) 
Hight sandy clay loam, black (10¥R 2/1) when 
moist; massive; hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; thin 
patchy clay films on vertieal faces of peds; non- 
culcareous; DH 7.4; clear, wavy boundary. 
Clca—23 to 33 inches, light brownish-gray (2.5Y 6/2) light 
clay loam, dark grayish brown (2.5¥ 4/2) when 
moist; massive; hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; 
strongly caleareous; pH 7.4; clear, wavy boundary. 
C2—83 inches, soft sandstone, 


noncaleareous; pH 7.4; clear, wavy 


The A horizon ranges from loamy fine sand to sandy clay 
loam, Soil blowing has reduced the thickness of the surface 
layer in some places to less than 3 inches. The B2 horizon is 
12 to 21 inches thick. The soil is free of lime to a depth of 
20 inches. Depth to sandstone or sandy shale ranges from 20 
to 40 inches, 

Fattig sandy clay loam, 4 to 7 percent slopes (Fg).— 
This soil occurs on uplands in the northeastern part of 
the county. Slopes are dominantly 4 percent, and runoff 
is medium. Where coal seams lie at the surface, an occa- 
sional blowout occurs that is 5 to 8 feet deep and as much 
as 2 acres in size. Included in mapping are gently sloping 
Hydro soils that have darker than normal color. 

‘Nearly all of this soil is used for range. Small grains 
are dryfarmed in areas where the soil is least sandy and 
droughty. (Capability unit IIIe-7 dryland; Sandy range 
site, 10- to 14-inch precipitation zone) 


Fort Collins Series 


The Fort Collins series consists of well-drained soils 
that are more than 60 inches deep. These soils formed in 
loamy alluvium on fans, terraces, and the sides of large 
stream valleys. The largest areas are on high terraces 
along the Yellowstone River Valley. The native vegeta- 
tion is grasses, forbs, and sagebrush. Elevation ranges 
from 8,000 to 3,600 feet. The ‘annual precipitation. is 13 
to 14 inches, the mean annual temperature is 45 to 47° 
F., and the frost-free season is 125 to 130 days. These 
soils are associated with Thurlow, Arvada, and McRae 
soils. 

In a typical profile, the plow layer is grayish-brown 
clay loam 8 inches thick. It is a mixture of the original 
thin surface layer and the upper 4 inches of the subsoil. 
The subsoil is brown to light yellowish- -brown clay loam 
10 inches thick. The calcareotis substratum is light-gray 
loam several feet thick. 

Permeability is moderately slow, and the available 
water capacity is 10 to 12 inches. The organic-matter 
content is moderate, and the fertility is high. 

These soils are used for dry and irrigated farming and 
for range. Small grains and hay are dryfarmed. Irrigated 
crops include sugar beets, dry beans, corn for silage, 
small grains, and. hay. 

Typical profile of a cultivated Fort Collins clay loam, 
0 to 1 percent slopes, 60 feet south of road, 1,000 feet 
east of the $14 corner of section 25, T. 1 N., R. 26 E.: 

Apl—o0 to 4 inches, grayish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) when moist; 
cloddy; moderate, coarse, crumb structure; slightly 
hard when dry, firm when moist, slightly sticky and 
plastic when wet; noncaleareous; pH 7.4; clear, 
smooth boundary. 
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Ap2—4 to 8 inches, grayish-brown (1O¥R 5/2) heavy clay 
loam, dark grayish brown (1OYR 4/2) when moist; 
moderate, medium, angular blocky structure; hard 
when dry, firm when moist, sticky and plastic when 
wet; noncalcareous; pH 7.4; abrupt, smooth bound- 


ary. 
B2it—8 to 12 inches, brown (10¥YR 5/3) heavy clay loam, 
dark yellowish brown (1OYR 4/4) when moist; 


strong, coarse, prismatic structure that breaks to 
moderate, coarse, blocky; hard when dry, firm when 
moist, very sticky and plastic when wet; thin, patchy 
clay films on ped faces; many medium pores and 
root channels; noncaleareous; pH 7.4; clear, wavy 
boundary, 

B22t—12 to 15 inches, light olive-brown (2.5Y 5/4) light 
clay loam, olive brown (2.5Y 4/3) when moist; mod- 
erate, medium, prismatic structure; thin, patchy, 
clay films on ped faces; slightly hard when dry, fri- 
able when moist, sticky and plastic when wet; many 
medium pores and root channels; noncalcareous; 
pH 7.4; clear, wavy boundary. 

B38—15 to 18 inches, light yellowish-brown (2.5¥ 6/4) light 
clay loam, olive brown (2.5Y 4/3) when moist; 
moderate, medium, blocky structure; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; noncaleareons; pH 7.4; 
gradual, wavy boundary. 

Clca—18 to 25 inches, light-gray (2.5¥ 7/2) heavy loam, 
light yellowish brown (2.5Y 6/3) when moist; weak, 
medium, blocky structure; slightly hard when dry, 
frinble when moist, slightly sticky and nonplastie 
when wet; strongly calcareous; pH 84; gradual 
boundary. 

C2—25 to GO inches, light-gray (2.5Y 7/2) loam, light yellow- 
ish brown (2.5Y 6/3) when moist; massive; soft 
when dry, friable when moist, slightly sticky and 
nonplastie when wet; strongly caleareous; pH 8.4. 


Fort Collins soils range from 10YR to 2.5Y in hue. Chroma 
is 2 or 3 in the A horizon and 3 or 4 in the B and C hori- 
zons. The © horizon has a value of 6 or 7 when dry and 5 or 
6 when moist. The B. horizon is clay loam or loam. Below a 
depth of 30 inches the CG horizon may have stratified layers 
of sandy loam and silt loam. Depth to calcareous material 
is 8 to 20 inches. On river terraces the soil is underlain by 
loose, gravelly sand at a depth of more than 60 inches. 

Fort Collins-Arvada clay loams, 0 to 1 percent slopes 
(Fl) These soils occur in small, widely scattered areas on 
stream terraces and fans in the northern half of the 
county. The complex consists of about 75 percent Fort 
Colling clay loam and 25 percent Arvada clay loam. Each 
soil has a profile similar to the one described as typical 
for its series. In cultivated fields the grayish-brown sur- 
face of the Fort Collins soil contrasts sharply with the 
light-gray surface of the Arvada soil. In unplowed areas, 
the Fort Collins soil has dense, vigorous vegetation, 
whereas the Arvada soil has thin plant cover. The Arvada 
soil occupies pits that are 2 to 3 inches deep in some 
places. Water collects in these pits after heavy rains or 
when snow melts. Runoff is slow, and the risk of erosion 
is low. 

These soils are used for dry and irrigated farming and 
for range. Wheat and barley are dryfarmed in a crop- 
fallow system. Irrigated crops are sugar beets, corn for 
silage, small grains, and hay. (Capability unit TIs-2, 
irrigated; ITIs-8, dryland; Clayey range site, 10- to 
14-inch precipitation zone) 

Fort Collins-Arvada clay loams, 1 to 4 percent slopes 
(Fo).—These soils occur in small, irregularly shaped areas 
on tans and terrace edges. About 75 percent of the com- 
plex is Fort Collins clay loam and 25 percent is Arvada 
clay loam. Each soil has a profile similar to the one 


described as typical for its series. In cultivated fields the 
light-gray Arvada soil is clearly distinguishable from 
the grayish-brown Fort Collins soil. On the edges of 
irrigated terraces, the Arvada soil has a few salt crystals 
in the surface layer. In uncultivated areas the Arvada soil 
occupies shallow pits that have a glazed gray surface 
and a thin grass cover. Slopes are dominantly 2 percent. 
on the fans and 4 percent on the terrace edges. Surface 
runoff is medium, and the risk of water erosion 1s 
moderate, 

These soils are used for dry and irrigated farming and 
for range. Small grains ave dryfarmed in a crop-fallow 
system, Irrigated crops are sugar beets, corn for silage, 
small grains, and hay. (Capability unit Ile-1, irrigated; 
IITe-5, dryland; Clayey range site, 10- to 14-inch pre- 
cipitation zone) 

Fort Collins and Thurlow clay loams, 0 to 1 percent 
slopes (Fr).—These soils occur mostly on high fans and old 
terraces in the Yellowstone River Valley. A. few small 
areas are on the margin of the dry Jake basin north and 
west, of Acton, Tach. soil has a profile similar to the one 
described as typical for its series, Surface runoff is slow. 
The risk of soil blowing and water erosion is slight. 

Nearly all the acreage is used for dry and irrigated 
farming. Wheat and barley are dryfarmed in a crop- 
fallow system. Irrigated crops are sugar beets, dry beans, 
corn for silage, small grains, and hay. (Capability unit 
I-1, irrigated; TITce-1, dryland; Clayey range site, 10- 
to 14-inch precipitation zone) 

Fort Collins and Thurlow clay loams, 1 to 4 percent 
slopes (Ft).—These soils are on large fans at the mouth of 
tributary valleys that empty into the Yellowstone River 
Valley. Each soil has a profile similar to the one deseribed 
as typical for its series. Slopes are dominantly 3 percent. 
Runoff is medium, and the risk of erosion is moderate. 

These soils ave used for dry and irrigated farming and 
for range. Wheat, barley, and hay are dryfarmed. Ivri- 
gated crops are sugar beets, dry beans, silage com, small 
grains, and hay, (Capability unit TTe-1, irrigated; 
ITe-5, dryland; Clayey range site, 10- to 14-inch pre- 
cipitation zone) 


Gilt Edge Series 


The Gilt Edge series consists of well-drained, gently to 
moderately sloping soils on uplands. These soils formed 
in clayey materials weathered from shale and are 20 to 40 
inches deep. The native vegetation is western wheatgrass, 
prairie junegrass, sagebrush, and plains reedgrass. Bleva- 
tion ranges from 3,200 to 4,400 feet. The annual precipita- 
tion is 12 to 14 inches, the mean annual temperature is 45 
to 47° F., and the frost-free serson is about 120 days. 
These soils are associated with Allentine soils. 

In a typical profile, the surface layer is pale-brown to 
light-gray loam 6 inches thick. The subsoil is brown clay 
14 inches thick. The substratum is light olive-brown, 
calcareous clay 17 inches thick, The upper part. of the 
substratum contains a layer of crystalline eypsum, and 
the lower part contains many shale chips. Depth to shale 
and sandstone is 37 inches. 

Permeability is slow, and the available water capacity 
is 5 to 6 inches. Fertility is moderate, and the risk of soil 
blowing is low. 
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These soils are used for wheat and barley dryfarmed in 
a crop-fallow system and for range. 

Typical profile of Gilt Edge loam about 1,056 feet 
south and 510 feet east of the point where the trail enters 
section 15, T. 4 S., R. 25 E.: 


A21—0 to 2 inches, pale-brown (10YR 6/3) loam, dark gray- 
ish brown (LOYR 4/2) when moist; weak, thin, platy 
structure that breaks to moderate, fine, granular; 
soft when dry, very friable when moist, nonsticky 
and nonplastie when wet; nonecalcareous; pH 7.3; 
clear boundary, 

A22—2 to 5 inches, light brownish-gray (1OYR 6/2) loam, 
dark grayish brown (10YR 4/2) when moist; mod- 
enite, thin, platy structure that breaks to strong, 
tine, granular; soft when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
thick silica coatings on upper part of plites; non- 
calcareous; PH 7.8; clear boundary. 

A23—5 to 6 inches, light-gray (10YR 7/2) loam, dark grayish 
brown (1OYR 4/2) when moist; strong, thin, platy 
structure; soft when dry, very friable when moist, 
slightly sticky and nonplastic when wet; noncaleare- 
ous; pH 7.3; abrupt, wavy boundary. 

G to ) inches, dark grayish-brown (10YR 4/2) heavy 
chiy, dark brown (10YR 4/3) when moist; strong, 
fine, columnar structure; extremely hard when dry, 
very firm when moist, very sticky and very plastic 
when wet; the tops of the columns and the upper 
one-half inch of the vertical faces are couted with 
silt that is white (LOYR 8/2) when dry; all pores 
filed with clay; thick continuous clay films on all 
ped faces; noncaleareous; pH 7.4; gradual boundary. 

B22t—) to 14 inches, brown (10YR 5/3) heavy clay, dark 
brown (1O¥R 4/3) when moist; strong, fine and 
medium, prismatic structure that breaks to strong, 
fine and medium, blocky; extremely hard when dry, 
very firm when moist, very sticky and very plastic 
when wet; pores filled with clay; thick continuons 
clay films on all ped faces; pH 9.0; gradual bound- 
ary. 

14 to 20 inches, light olive-brown (2.5Y 5/3) clay, olive 
brown (2.5¥ 4/3) when moist; strong, medium, pris- 
matic structure that breaks to strong, fine and 
medium, blocky; extremely hard when dry, firm 
when moist, very sticky and very plastie when wet; 
weakly calcareous; a few lime nodules; pH 9.0; 
gradual, wavy boundary. 

Cles—20 to 30 inches, light olive-brown (2.5Y 5/3) clay, olive 
brown (2.5Y 4/3) when moist; moderate, coarse, pris- 
nuitic structure that breaks to moderate, medium 
and coarse, blocky; extremely hard when dry, firm 
when moist, sticky and very plastie when wet; 
moderately calcareous; pH 8.5; common nests of 
gypsum; gradual, wavy boundary. 

C2—30 to 87 inches, light yellowish-brown (2.5Y 6/3) clay, 
light olive brown (2.5Y 5/3) when moist; massive; 
inauy shale chips; very strongly calcareous ; pr 8.5: 
a few seams of gypsum in the upper part: gradual 
boundary, 

C8—37 inches, thinly bedded hard shale and sandstone; 
crusts on under side of fragments, 

Gilt Edge soils range from LOYR to 2.5Y in hue and from 

2 to 4 in chroma, In value the A horizon is 6 or 7 when dry 

aud 4 or 5 when moist. The A horizon is 8 to 7 inches thick. 

In cultivated fields the Ap horizon is clay loam. The B hori- 

zon is 10 to 18 inches thick and has columnar peds 4 to 7 

inches thick. Lime begins at a depth of 10 to 18 inches. The 

C2 horizon is clay or clay loam. In value it is 5 or 6 when 

dry and 4 or 5 when it is moist. Gypsum is at a depth of 

18 to 22 inches. Depth to shale and sandstone is 20 to 40 

inches. 


Gilt Edge-Allentine complex, 2 te 7 percent slopes 
{Ga)—This complex occurs in small irregularly shaped 
areas on uplands. Gilt Edge loam makes up 65 to 80 per- 


B21t— 


B83 


lime 


cent of the complex and Allentine clay, 20 to 86 percent. 
Each soil has a profile similar to the one described as 
typical for its series. In uncultivated areas the Gilt Edge 
soil has a thick grass cover. The Allentine soil normally 
lies in depressions £ to 5 inches deep in which water col- 
lects after rains or when snow melts. In cultivated fields, 
the surface layer of the Gilt Edge soil is friable and that 
of the Allentine soil is hard and « cloddy. Slopes are domi- 
nantly 8 percent. In drainageways relief is 15 feet and 
slopes are 7 percent. Runoff is slow to medium. Some 
runoff water is absorbed by the Gilt Edge soil. 

Most of these soils are used for wheat and barley dry- 
farmed in a crop-fallow system. A few areas are used for 
range. (Capability unit [Ve-5, dryland; Gilt Edge soil 
is in Silty range site, 10- to 14- inch precipitation ZONE} 
Allentine soil is in Clayey range site, 10- to 14- inch 
precipitation zone) 


Glenberg Series 


The Glenberg series consists of deep, well-drained, 
nearly level to “gently sloping soils on flood plains, low 
terraces, and fans of large stream valleys. The soils 
formed in alluvium washed from sandstone and sandy 
shale in uplands. The native vegetation is grasses, forbs, 
and sagebrush. The annual pr ecipitation is 12 to 14 inches, 
the mean annual temperature is 45 to 47° F., and the 
frost-free season is 120 to 129 days. 

In a typical profile, the cried surface layer is light 
brownish-gray fine sandy loam and light loam 11 inches 
thick, The substratum is stratified, calcareous, light 
brownish-gray loamy fine sand and pale-olive fine sandy 
loam. Depth to very gravelly loamy sand is 40 inches. 

Permeability is moderately rapid, and the available 
water capacity is 7 to 8 inches. The fertility is moderate, 
and the organic-matter content is low. The risk of soil 
blowing is moderate. 

Glenberg soils are used for dry and irrigated farming 
and for range. 

Typical profile of cultivated Glenberg fine sandy loam, 
1 to 4 percent slopes, about 1,450 feet “east and 175 feet 
north of the center of section 35, T.5 N., R. 33 BE: 


Ap1—0 to 6 inches, light brownish-gray (2.5Y 6/2) fine sandy 

loam, dark grayish brown (2.5Y 4/2) when moist; 

massive; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; weakly 
calcareous; pH 7.5; abrupt, smooth boundary, 

to 11 inches, light brownish-gray (2.5Y 6/2) light 

joam, dark grayish brown (2.5Y 4/2) when moist; 

massive; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; weakly 
calcareous; pH 7.8; clear, smooth boundary. 

Ci—11 to 21 inches, light brownish-gray (2.5Y 6/2) heavy 
loamy fine sand, light olive brown (2.5¥ 5/8) when 
moist; m., e; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; weakly calcareous; pH 7.8; clear, wavy bound- 
ary. 

C2—21 to 25 inches, light brownish-gray (2.5Y 6/2) loamy 
sand, dark grayish brown (25Y 4/2) when moist; 
single grain; loose when dry, friable when moist, 
nonsticky and nonplastic when wet; weakly caleare- 
ous; pH 8.4; clear, wavy boundary. 

C8—25 to 40 inches, pale-olive (5Y 6/3) very fine sandy loam, 
olive (5Y 5/3) when moist; massive; slightly hard 
when dry, friable when moist, nonsticky and non- 
plastic when wet; weakly calcareous; pH 8.4; clear, 
wavy boundary. 


Ap2-——6 
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IIC4—40 to 60 inches, very gravelly loamy sand; single 
grain; loose when dry or moist, nonsticky and non- 
plastic when wet; pH 8.4. 


Glenberg soils range from 10YR to 5Y in hue. The A and 
Ap horizons have color values of 5 or 6 when dry and 4 when 
moist; the chroma is 2 or 8. The C horizons have color values 
of 6 or 7 when dry and 5 or 6 when moist. 

Glenberg fine sandy loam, 1 to 4 percent slopes (Gh). — 
This soil is mainly on fans in the valleys of intermittent 
streams where these valleys join the Yellowstone River 
Valley. Nearly all the soil is north of the Yellowstone 
River. The soil oceupies areas 5 to 35 acres in size. The 
soil profile is typical for the series. 

Slopes of 1 to 8 percent are most common, but some 
slopes of 4 percent occur on the upper sides of valleys 
near uplands. The risk of soil blowing on cultivated soil 
is moderate, The risk of water erosion on irrigated soil is 
moderate. 

This soil is suited to dryfarmed small grains and hay 
and to irrigated sugar beets, dry beans, corn for silage, 
alfalfa, and pasture. Some areas are used for grazing 
cattle and for homesites. (Capability unit Ile-1, irri- 
gated; [Ve-2, dryland; Sandy range site, 10- to 14-inch 
precipitation. zone) 

Glenberg loam, 0 to 1 percent slopes (GI).—This soil 
occurs on low terraces and flood plains of river valleys. 
Except for the loam surface layer 10 inches thick, the 
profile is similar to the one typical for the series. The sur- 
face is generally smooth, but in places channels 1 to 2 
feet deep have been cut by floodwaters. Depth to gravelly 
sand is 48 inches. 

This soil is used mostly for irrigated sugar beets, dry 
beans, alfalfa, and corn for silage. The soils on larger 
islands of the Yellowstone River ave used for grazing 
cattle. (Capability unit I-1, irrigated; T1Tc-1, dryland; 
Silty range site, 10- to 14-inch precipitation zone) 

Glenberg loam, gravelly substratum, 0 to 1 percent 
slopes (Go}.—This soil occurs in small, scattered areas on 
low terraces and flood plains of river valleys. Except for 
the loam surface layer and a depth of 20 to 40 inches to 
gravelly sand, the profile is similar to the one typical for 
the series, The available water capacity is 5 to 7 inches, 
and the natural fertility is low to moderate, In some areas 
there is a seasonal water table in the underlying gravelly 
sand, 

Nearly all the acreage is used for irrigated sugar beets, 
dry beans, alfalfa, and pasture. Small grains are dry- 
farmed in some areas, (Capability unit IIs-8, irrigated; 
TTTe-5, dryland; Silty range site, 10- to 14-inch precipita- 
tion zone) 


Grail Series 


The Grail series consists of deep, well-drained, nearly 
level to strongly sloping soils. These soils formed in 
mixed materials deposited on terraces, fans, and valley 
sides. The native vegetation is green needlegrass, western 
wheatgrass, prairie junegrass, and sagebrush. Elevation 
ranges from 3,000 to 4,100 feet. The annnal precipitation 
is 13 to 15 inches, the mean annual temperature is 42 to 
44° F., and the frost-free season is 115 to 120 days. Grail 
soils are associated with Maginnis, Amherst, and Absaro- 
kee soils on the uplands south of the Yellowstone River. 


In a typical profile, the surface layer is grayish-brown 
heavy loam and light clay :oam 5 inches thick. The sub- 
soil is dark-brown heavy silty clay loam 9 inches thick. 
The substratum is grayish-brown clay loam and light 
olive-brown gravelly clay loam several feet thick. The 
gravel consists of semirounded hard shale and sandstone 
fragments or rounded pebbles washed from surrounding 
shale and gravel-capped uplands. The substratum is 
calcareous and contains light-gray threads and mottles of 
lime. 

These soils are used for dry and irrigated farming and 
for range. 

Typical profile of Grail clay loam, 2 to 4 percent slopes, 
in road cut, east side of road, 50 feet south of farm drive- 
way, 1,820 feet west and 475 feet south of the 14 corner 
of section 28, T. 1 S., R. 26 E.: 


Al11—0 to 2 inches, grayish-brown (10YR 5/2) heavy loam, 
very dark grayish brown (10¥R 3/2) when moist; 
moderate, fine, crumb structure; soft when dry, fri- 
able when moist, nonsticky and nonplastic when wet; 
noncaleareous; pH 7.8; clear, smooth boundary. 

A12—2 to 5 inches, grayish-brown (10YR 5/2) light clay 

loam, very dark grayish brown (10YR 8/2) when 
moist; strong, medium, platy structure; hard when 
dry, friable when moist, sticky and plastic when 
wet; noncaleareous; pH 7.8; clear, smooth boundary. 

5 to 10 inches, dark-brown (1OYR 4/8) heavy silty 

clay loam, dark brown (1OYR 3/3) when moist; 
moderate, medium, prismatic structure; very hard 
when dry, firm when moist, very sticky and plastic 
when wet; thin continuons clay films on ped faces; 
noncalcareons; pH 7.8; gradual, wavy boundary. 

B22t—10 to 14 inches, dark-brown (10YR 4/3) heavy clay 
loam, dark brown (10YR 8/3) when moist: weak, 
medium, prismatic structure; hard when dry, firm 
when moist, sticky and plastic when wet; thin 
patehy clay films on vertical faces of peds; about 15 
percent, by volume, is small, angular sandstone and 
shale chips; noncaleareons; pH 7.8; gradual, wavy 
boundary. 

Ciea—l4 to 25 inches, grayish-brown (2.5¥ 5/2) elay loam, 
very dark grayish brown (2.5Y 8/2) when moist; 
massive; hard when dry, firm when moist, sticky 
and plastic when wet; moderately calcareous; pF 
84; common threads of lime; a few shale chips 
coated with lime; gradual, wavy boundary. 

C2—25 to 60 inches, light olive-brown (2.5Y 5/3) gravelly 
clay loam, olive brown (2.5¥ 3/3) when moist; mas- 
sive; hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; 40 to 50 per- 
cent, by volume, is shale and sandstone gravel; cal- 
eareous; pH 8.4, 


Beit 


Grail soils range from 10YR to 5Y in hue. The A horizon 
is silty clay or clay loam that has a value of 4 or 5 when 
dry and 3 or 4 when moist. Chroma is 1 or 2. The B horizon, 
8 to 16 inches thick, ranges from heavy clay lonm to clay, 
Chroma is 2 or 3. In value, the C horizon is 5 or 6 when dry 
and 3 or 4 when moist. Depth to the Cca horizon is 10 to 16 
inches. The C2 horizon is 0 to 50 pereent gravel. 

Grail clay loam, 2 to 4 percent slopes (Gr).— ‘This soil 
occurs on small fans in large stream valleys south of the 
Yellowstone River Valley. Individual areas are 3 to 15 
acres in. size. The soil profile is similar to the one typical 
for the series except that the gravel. content is higher in 
all layers. Spots haying a very gravelly surface occur on 
the upper part of fans at the mouth of tributary drain- 
ageways in the valley of Pryor Creek. Included with this 
soil in mapping are spots of Hydro soils that have slopes 
of less than 2 percent. 
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Slopes are smooth, but many of the fans are dissected 
by a single gully that has steep sides. Runoff is medium, 
permeability is slow, and the risk of water erosion is 
moderate. The available water capacity is 7 to 8 inches. 

This soil is used for dryfarmed and. irrigated small 
grains and for range. (Capability unit [le-1, irrigated; 
ITe-2, dryland; Clayey range site, 10- to 14-inch pre- 
cipitation zone) 

Grail silty clay, 0 to 1 percent slopes (Gs)—This soil 
ig on narrow stream terraces and small fans in the large 
valleys south of the Yellowstone River. The largest acre- 
age is in the valley of Pryor Creek. The soil surface is 
broken by terrace levels and meanders. This soil has a 
profile similar to the one typical for the series except that 
it has no gravelly layers. It generally has a finer texture 
throughout than Grail clay loam, except along the peren- 
nial streams that flood frequently. 

Slopes of 2 percent occur on fans, on breaks between 
two terrace levels, and on old channel scars that cross the 
terraces. Runoff and permeability are slow. The available 
water capacity is 8 to 10 inches. Areas adjacent to peren- 
nial streams are flooded occasionally. Areas where surface 
water is trapped in old channels or oxbows have a sea- 
sonal water table within 3 feet of the surface. 

This soil is used for irrigated and dryfarmed small 
grains, alfalfa, and pasture, and for range. Most areas do 
not have a supply of irrigation water that lasts all sea- 
son. (Capability unit IIs-l, irrigated; IIs-4, dryland; 
Clayey range site, 15- to 19-inch precipitation zone) 

Grail soils, 2 to 15 percent slopes (Gt)—These soils 
occur in narrow valleys of intermittent streams. The 
largest acreage is in the valleys of Blue and Duck Creeks. 
The valleys are 300 to 800 feet wide, and receive runoff 
from Maginnis, Amherst, and Absarokee soils on uplands. 
Grail clay loam, silty clay loam, and silty clay oceur in 
narrow bands on the valley sides and bottoms. Included 
in mapping these soils are patches of Haverson soils on 
valley bottoms, Kyle soils on valley sides, and Maginnis 
and Pierre soils below valley rims. 

Slopes are dominantly 2 to 4 percent on the valley floor 
and 6 to 15 percent on the valley sides. Runoff is rapid on 
the strongly sloping valley sides, and the risk of erosion 
is high. The soils on the valley floor are subject to occa- 
sional flooding. The available water capacity ranges from 
6 to 10 inches. 

Soils on smooth valley bottoms are used for irrigated 
small grains and alfalfa, Smal] grains and hay are dry- 
farmed on the valley sides. Some areas are used for range. 
(Capability unit TTe-4, dryland; Clayey and Overflow 
range sites, 15- to 19-inch precipitation zone) 


Haverson Series 


The Haverson series consists of well-drained, nearly 
level to moderately sloping, calcareous soils that are more 
than 60 inches deep. These soils formed in loamy alluvium 
on river flood plains, terraces, and fans, The native 
vegetation is grasses and sagebrush. Wild roses, cotton- 
woods, snowberry, buckbrush, and willow trees grow 
along the perennial streams. Elevation ranges from 2,900 
to 3,700 feet. The annual precipitation is 12 to 14 inches, 
the mean annual temperature is 45 to 47° F., and the 
frost-free season is 120 to 180 days. These soils are asso- 


ciated with Lohmiller and Glenberg soils on the low ter- 
races and flood plains of perennial streams, 

In a typical profile, the surface layer is grayish-brown 
loam 5 inches thick. The substratum is light brownish- 
gray loam and light-gray silt loam several feet thick. 
Depth to loose sand and gravel is 58 inches. 

Permeability is moderate, and the available water 
capacity is 8 to 10 inches. Fertility and the organic-matter 
content are moderate. 

These soils are suited to dry and irrigated farming and 
to range. Small grains and hay are dryfarmed. Irrigated 
crops are sugar beets, dry beans, corn for silage, small 
grains, and hay. 

Typical profile of cultivated Haverson loam, 0 to 1 per- 
cent slopes, on riverbank about 1,000 feet east of the cen- 
ter of section 6, T. 4 N., R. 82 E.: 


Ap—O to 5 inehes, grayish-brown (2.5Y 5/2) loam, dark gray- 
ish brown (2.5¥ 4/2) when moist; weak, thick, 
platy structure; slightly hard when dry, friable 
when moist, nonsticky and slightly plastic when wet; 
moderately calcareous; pH 84; clear, wavy bound- 
ary. 

C1—5 to 10 inches, light brownish-gray (2.5¥ 6/2) loam, dark 
grayish brown (2.5Y 4/2) when moist; massive; 
soft when dry, friable when moist, nonsticky and 
slightly plastic when wet; moderately calcareous; 
pH 8.4; clear, wavy boundary. 

C2—10 to 17 inehes, light-gray (2.5Y 7/2) silt loam, dark 
grayish brown (2.5¥ 4/2) when moist; massive; 
slightly hard when dry, very friable when moist, 
nonsticky and nonplastie when wet; moderately cal- 
careous; pH 8.4; clear, wavy boundary. 

C3—17 to 58 inches, light brownish-gray (2.5Y 6/2) heavy 
loam, grayish brown (2.5¥ 5/2) when moist; mas- 
sive; slightly hard when dry, friable when moist, 
sticky and plastic when wet; common, yellowish- 
brown (10YR 5/6) mottles; moderately calcareous; 
pH 84; clear, wavy boundary. 

TIC4+—i8 to 68 inches, loose sand and gravel; 80 percent, by 
volume, is pebbles and cobblestones 1 to 6 inches in 
diameter. 


In value Havergon soils range from 5 to 7 when dry and 
from 4 to 6 when moist. The A horizon is loam, clay loam, 
or silty clay loam. In many places soils on river terraces are 
mottled with yellowish brown and light olive brown in the 
strata of fine silt and clay loam, They are underlain by sand 
and gravel at a depth of 36 to 60 inches. In some areas the 
soils are underlain by silty clay at a depth of 36 to 48 inches. 
The soils on the river flood plains have a water table below 
a depth of 60 inches. 

; Haverson loam, 0 to 1 percent slopes (Ha}—This soil 
is on bottom lands and low terraces along perennial 
streams. Some low bottom lands ave flooded late in spring. 
In flooded areas the soil surface is cut by shallow chan- 
nels. The surface layer is dark grayish brown, and a few 
salt crystals occur in the lower substratum. The soil pro- 
file is typical for the series. Runoff is slow, and water 
erosion 1s likely when the soil is flooded. 

This soil is used for dry and irrigated farming and for 
range. Small grains and alfalfa are dryfarmed. Irrigated 
crops are sugar beets, dry beans, corn for silage, small 
grains, hay, and pasture. (Capability unit I-1, irrigated ; 
TTc-1, dryland; Silty range site, 10- to 14-inch precipita- 
tion zone) 

Haverson loam, clay substratum, 0 to 1 percent slopes 
(Hb}.—-This soil is mostly on fans and terraces in the 
Yellowstone River Valley west of Billings. The profile is 


similar to that typical for the series except that texture is 
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more uniform in the substratum and slowly permeable 
silty clay alluvium is at a depth of 36 to 48 inches. In- 
cluded in mapping are spots of McRae soils that make up 
about 15 percent of any area mapped. ar 

In some places overirrigation has produced an artificial 
water table that is above the silty clay substratum. The 
lateral movement of this water has caused seeped and 
saline spots to form in surrounding soils. 

This soil is used for dry and irrigated farming and for 
range. Dryfarmed crops are wheat and barley. Irrigated 
crops are sugar beets, dry beans, silage corn, small grains, 
and hay, (Capability mit TIs-2, irrigated; IIIs-3, dry- 
land; Silty range site, 10- to 14-inch precipitation zone) 

Haverson clay loam, 0 to 1 percent slopes (Hc).—This 
soil is on low terraces of small stream valleys south of 
the Yellowstone River. The profile is similar to the one 
typical for the series except that the surface layer is 
grayish-brown clay loam 12 inches thick. Included in 
mapping are small spots of Haverson loam and Grail 
silty clay. 

Runoff is slow. Much of the soil is subject to non- 
damaging floods in spring when snow melts rapidly. The 
banks of perennial streams are eroded during floods. 

This soil is used mostly for range. Although irrigation 
water is scarce and the risk of flooding is high, some of 
this soil is used for dry and irrigated farming of small 
grains, alfalfa, and hay. (Capability unit I-1, irrigated; 
TITe-1, dryland; Clayey range site, 10- to 14-inch pre- 
cipitation zone) 

Haverson silty clay loam, 0 to 1 percent slopes (Hd).— 
This soil is on terraces in stream valleys. Runoff is slow, 
The profile is similar to the one typical for the series 
except that the surface layer is silty clay loam. Also in 
the small stream valleys, the texture of the substratum is 
more uniform than in the typical profile and there are 
more dark grayish-brown loam strata at depths below 30 
inches, Included in mapping ave spots of Haverson clay 
loam where the valleys cross gravel terraces. 

This soil is used for dry and irrigated farming and for 
range. Small grains and alfalfa are dryfarmed. The irri- 
gated crops are sugar beets, dry beans, small grains, si- 
lage corn, and hay. (Capability unit I-l, irrigated; 
T1Te-1, dryland; Clayey range site, 10- to 14-inch pre- 
cipitation zone) 

Haverson silty clay loam, 1 to 3 percent slopes (He).— 
This soil is on fans and terraces in large stream valleys. 
Except for the silty clay loam surface layer, the profile is 
similar to that typical for the series. Slopes are domi- 
nantly 2 percent. Short slopes of 8 percent occur at the 
peak of large fans. Runoff is medium, and the risk of 
water erosion is moderate on irvigated soil. 

This soil is used for dry and irrigated farming and for 
range. Wheat and barley are dryfarmed in a crop-fallow 
system. Irrigated crops are sugar beets, dry beans, smal} 
grains, silage corn, and hay. (Capability unit TTe—1, irri- 
gated; [ITe-5, dryland; Clayey range site, 10- to 14-inch 
precipitation zone) 

Haverson-Hysham loams, 0 to 1 percent slopes (Hh).— 
These soils are on fans and terraces in the Yellowstone 
River Valley and along Crooked Creek north and west of 
Shepherd. Runoff is slow. 


The complex is 65 percent Haverson loum and 85 per- 
cent Hysham loam. Each soil has a profile similar to the 
one described as typical for its series. Salt crystals are 
scattered throughout the Haverson soil. On low terraces 
adjacent to the Yellowstone River, the depth to gravelly 
sand is only 20 inches in some places. Cultivated Hysham 
soil is hard and cloddy and is lighter colored than the 
Haverson soil. 

‘These soils ave used for dry and irrigated farming and 
for range. All adapted crops can be grown on the Haver- 
son soil. Small grains and hay are suited to the Ifysham 
soil. (Capability unit TIs-2, irrigated; TTTs-3 dryland; 
Haverson soil is in Silty range site, 10- to 14-inch pre- 
cipitation zone; Hysham soil is in Saline Subirrigated 
range site, 10- to 14-inch precipitation zone) 

Haverson and Lohmiller soils, 0 to 4 percent slopes 
(Hi].—These soils occupy arcas 150 to 300 feet wide and 
as much as one-half mie long on sides and bottoms of 
narrow stream valleys and drainageways on narrow ter- 
races, and on meanders and oxbows along the channels of 
intermittent streams. The bottoms of the valleys and 
drainageways are well grassed and carry water only 
when snow melts or vain is heavy. 

The two soils differ mainly in texture. The Haverson 
soil has a loam texture and the Lohmiller soil has a silty 
clay loam texture. The Lohmiller soil normally lies in 
partly filled stream meanders or in slack-water areas. In 
drainageways that cut through gravel terraces, both soils 
have thin layers of gravel below a depth of 24 inches. 

Slopes are less than 75 feet long. They are 8 and 4 per- 
cent on the sides of drainageways and 0 to 2 percent on 
valley bottoms. Runoff is slow to medium. 

These soils are used for range. (Capability unit VIw-2, 
dryland; Silty range site, 10- to 14-inch precipitation 
zone) 

Haverson and Lohmiller soils, channeled, 0 to 35 
percent slopes (Hm).—These soils occupy areas 100 to 
500 feet wide and up to one-half mile long in the wide 
valleys of intermittent streams on uplands, and in drain- 
ageways that. cross large fans and terraces in the Yellow- 
stone River Valley. The soils are on the sides and bottom 
of valleys and drainageways and on the narrow terraces 
of the widest valleys. Soil texture varies within short dis- 
tances in each mapped area. 

The channels of the intermittent streams are 10 feet 
wide and 5 to 8 feet deep. They carry water only when 
snow melts or rains are heavy, Slopes are 0 to 2 percent 
on yalley bottoms and 25 to 35 percent on the channel 
sides. Slopes are 15 to 75 feet long. Runoff is slow to 
rapid, and the risk of water erosion is low to high. 

These soils are used for range. (Capability unit VIe—1, 
dryland; Silty range site, 10- to 14-inch precipitation 
zone) 

Haverson loam, gravelly variant, 0 to 1 percent slopes 
(Hn).—This soil occupies 2- to 25-acre areas on low valley 
bottoms along the Yellowstone River. The profile is simi- 
lar to that typical for the series, except that the subsoil 
is sandy and is more than 20 inches deep over loose, 
porous sand and gravel. In places irrigated soils have a 
seasonal water table within 86 inches of the surface, The 
available water capacity is 4 to 5 inches. The natural fer- 
tility is moderately low. 
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This soil is used for inigated sugar beets, dry beans, 
small grains, corn for silage, and hay. (Capability unit 
ITTs-2, irrigated) 


Heldt Series 


The Heldt series consists of deep, well-drained, silty 
clay loam soils that formed in clayey alluviun deposited 
in valleys. The native v egetation is mainly western wheat- 
grass, green needlegrass, prairie junegrass, and sagebrush, 
Elevation. is about 3, 700 feet. The annual rainfall is 13 to 
15 inches, the mean annual temperature is 47° F., and 
the frost-free season is 115 to 125 days. These soils are 
associated with Midway soils on uplands. 

In a typical profile, the surface layer is grayish-brown 
light silty clay loam 8 inches thick, The subsoil is grayish- 
brown silty clay loam 4: inches thick. The substratum is 
stratified silty clay loam and silty clay several feet thick. 

Permeability is slow, and the available water capacity 
is 8 to 10 inches. Runoff is medium, and the risk of water 
erosion is moderate. The natural fertility is moderate, and 
the organic-matter content is low. 

These soils are used for dryfarmed small grains and 
hay and for range. 

Typical profile of Fleldt silty clay loam, 4 to 7 percent 
slopes, 1,570 feet east and 975 feet north of the SW. 
corner, section 12, T, 2 S., R. 28 E.: 


AI—O to 3 inches, grayish-brown (2.5Y 5/2) light silty clay 
loam, dark grayish brown (2.5Y 4/2) when moist; 
moderate, fine, granular structure; slightly hard 
when dry, friable when moist, slightly sticky and 
plistic when wet; moderately calcareous; pH 7.8; 
clear, smooth boundary. 

B2—8 to 7 inches, grayish-brown (2.5Y 5/2) silty clay loam, 
dark grayish brown (2.5¥ 4/2) when moist; weak, 
medium, prismatic structure that breaks to moderate, 
mediuin, granular; hard when dry, firm when moist, 
sticky and plastic when wet; moderately calcareous ; 
pH 84; a few fine threads of lime; clear, wavy 
boundary, 

to 17 inches, light brownish-gray (2.5Y 6/2) heavy 
silty clay loam, dark grayish brown (2.5¥Y 4/2) when 
moist; moderate, medium, prismatic structure that 
breaks to moderate, fine, blocky; hard when dry, 

firm when moist, sticky and plastic when wet; 

strongly calcareous; a few lime mottles of light gray 
(2.5¥ 7/2) when dry; pH 84; clear, wavy boundary. 

C2ca—I17 to 82 inches, light brownish-gray (2. 5Y 6/2) heavy 
silty clay loam, grayish brown (2.5¥ 5/2) when 
moist; moderate, medium, block structure; hard 
when dry, firm when moist, sticky and very plastie 
when wet; strongly calcareous; pH 8&4; 2. few white 
(2.5Y 8/2) lime mottles; these mottles increase in 
nwnber with depth; clear, wavy boundary. 

O8ci— 382 to 47 inches, light-gray (2.5Y 7/2) light silty clay, 
grayish brown (2.5Y 5/2) when moist; moderate, 
medium, blocky structure; very hard when dry, very 
firm when moist, very sticky and very plastic when 
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wet; strongly calcareous matrix; pH 84; common 

COt lime mottles; gradual, wavy boundary. 
C4—47 to inches, light brownish-gray (2.5Y 6/2) heavy 

silty clay loam, grayish brown (2.5¥ 5/2) when 


; INassive; very hard when dry, very firm when 
very sticky and very plastic when wet; 
strongly calcareous; pH 9.0, 

In the A and B horizons, hue ranges from 2.5Y to 5Y; 
value is 5 or 6, and chroma is 2 or 8. The B horizon is 35 to 
45 percent clay. The C horizon ninges from 2.5¥ to 5Y in 
hue; value is 6 or 7, and chroma is 2 or 3. In the upper part, 
the © horizon is 85 to 45 percent clay, but below a depth of 
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24 inches, thin strata of silt loam or sandy loam may occur 
in the silty clay loam or silty clay. 

Heldt silty clay loam, 4 to 7 percent slopes (Ho).—This 
soil occurs on fans and sides of small stream valleys 
throughout the county. Slopes are dominantly 6 percent. 
Included in mapping at the base of isolated hills and on 
uplands are areas where slopes are as much as 10 percent. 

This soil is suited to dryfarmed winter wheat, barley, 
and hay. (Capability unit IITe-5, dryland; Clayey range 
site, 10- to 14-inch precipitation zone) 


Hesper Series 


The Hesper series consists of deep, nearly level to 
gently sloping, silty clay loam soils. These soils formed 
in alluvium deposited on terraces and fans. The native 
vegetation is mainly needle-and-thread, western wheat- 
grass, sagebrush, and prairie junegrass. Elevation is 
about 8,100 feet. The annual precipitation is 12 to 14 
inches, the mean annual temperature is 45 to 47° F., and 
the frost-free season is about 128 days. These soils are 
associated with Keiser and Toluca soils. 

In a typical profile, the surface layer is grayish-brown 
silt loam 2 inches thick. The subsoil is brown silty clay 
loam or light clay, about 15 inches thick. The substratum 
is light olive-brown to pale-olive silty clay loam or clay 
loam and olive ver y fine sandy loam. The substratum is 
strongly calcareous and contains thin threads and soft 
vounded masses of lime. Depth to sand and gravel is 
48 inches. 

Permeability is moderately slow, and the available 
water capacity is 10 to 12 inches. The risk of soil blowing 
is low. The organic-matter content is moderate, and the 
fertility is high. 

These soils are used for dry and irrigated farming and 
for range. 

Typical profile of Hesper silty clay loam, 1 to 4 per- 
cent slopes, in the fence corner along the road in the NW. 
corner of SEYANW1A,, section 33, T.2N . R. 29 Ee: 


Al—0O to 2 inches, grayish-brown (10YR aon silt loam, very 
dark grayish brown (10Y¥R 3/2) when moist; thin 
platy structure that breaks to weak, very fine, 
crumb; soft when dry, very friable when moist, non- 
sticky and nonplastic when wet; common bleached 
silt and very fine sand grains; noncalcareous; pH 
7.2; abrupt boundary. 

B21t—2 to 6 inches, brown (1LOYR 5/3) heavy silty clay loam, 
dark brown (10¥R 4/3) when moist; moderate, 
medium, prismatic structure that breaks to strong, 
very fine, subangular blocky; hard when dry, friable 
when moist, sticky and plastic when wet; moderately 
thick continuous clay films on ped faces; noncal- 
careous; pH 7.2; clear, smooth boundary. 

B22t—6 to 13 inches, brown (10YR 5/3) light clay, dark 
brown (1OYR 4/3) when moist; strong, medium and 
fine, prismatic structure that breaks to strong, fine 
and very fine, subangular blocky; very hard when 
dry, friable when moist, sticky and plastic when 
wet; thick continuous clay films on all ped faces; 
noncalcareous; pH 7.2; clear, smooth boundary. 

B8—18 to 17 inches, light olive-brown (2.5Y 5/8) silty clay 
loam, olive brown (2.5Y 4/3) when moist; strong, 
medium and fine, prismatic structure that breaks to 
strong, fine, subangular blocky; hard when ary, fri- 
able when moist, sticky and plastic when wet; non- 
calcareous; pH 7.4; gradual, wavy boundary. 

Clca—17 to 21 inches, light olive-brown (2.5Y 5/3) light clay 
loam, olive brown (2.5Y 4/3) when moist; moderate. 
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medium and fine, subangular blocky structure; hard 
when dry, friable when moist; slightly sticky and 
slightly plastic when wet; strongly calcareous; com- 
mon lime nodules; pH 8.4; gradual, wavy boundary. 

C2ca—21 to 44 inches, pale-olive (SY 6/3) light clay loam, 
olive gray (5Y 4/2) when moist; massive; hard 
when dry, very friable when moist, slightly sticky 
and slightly plastic when wet; strongly calcareous ; 
many soft lime nodules; pH S4; gradual, wavy 
boundary. 

C3—44. to 60 inches, olive (5Y 5/3) loam or very fine sandy 
loam, olive (5Y 4/3) when moist; massive; soft 
when dry, very friable when moist, nonsticky and 
nonplastic when wet; moderately calcareous; a few 
seams of lime; pH 8.4. 


Hue ranges from 10YR to 2.5Y in the A and B horizons 
and from 2.5Y to 5Y in the © horizon. In value the B horizon 
is 5 or 4 when dry and 4 or 3 when moist. Chroma in the 
B and C horizons is 2 or 3. Depth to the Cca horizon is 10 to 
20 inches. In places pebbles occur on the surface and through- 
out all horizons. 

Hesper silty clay loam, 0 to 1 percent slopes (Hp).— 
This soil oceurs on high terraces and gravel-capped 
uplands along the Yellowstone River Valley. The profile 
of this soil has a thicker subsoil, a greater depth to lime, 
“and a greater depth to gravel than the profile typical for 
the series. Runoff is slow, and the risk of water erosion 
is low. Included in mapping are Yg- to Y4-acre spots of 
Shonkin soils on flats and in slight depressions. 

This soil is used for dry and irrigated farming and for 
range. Irrigated crops are sugar beets, dry beans, small 
grains, hay, and corn for silage. Small grains and alfalfa 
are dryfarmed. (Capability unit I-1, irrigated; ITIc-1, 
dryland; Silty range site, 10- to 14-inch precipitation 
zone) 

Hesper silty clay loam, 1 to 4 percent slopes (Hr).— 
This soil occurs on high terraces, along the breaks 
betaveen terraces, and on gravel-capped uplands that are 
crossed by shallow drainageways. The soil profile is typi- 
cal for the series. Slopes are short and dominantly 2 
percent. Surface runoff is medium, and the risk of water 
erosion is low to moderate. Much of the surface runoff 
enters the soil in swales and flats between low ridges and 
mounds. Included with this soil in mapping are spots of 
nearly level Bew and Shonkin soils. All mapped areas 
include as much as 10 percent Keiser soils. 

This soil is used for dry and irrigated farming and 
for range. Irrigated crops ave sugar beets, dry beans, 
small grains, corn for silage, and hay. Small grains are 
dryfarmed. (Capability unit IIe-1, irrigated; ITe—5, 
dryland; Silty range site, 10- to 14-inch precipitation 
zone) 


Hilly Gravelly Land 


Hilly gravelly Jand (Hs) occurs on stream valleys, 
on steep, dissected, gravelly terrace edges, and in drain- 
ageways south of the Yellowstone River and along Pryor 
Creek. Some mapped areas are 14 mile long and 300 acres in 
size. The native vegetation is skunkbush sumac, yucca, 
blnebunch wheatgrass, needle-and-thread, and annual 
weeds. The available water capacity and fertility are low. 
Included in mapping are Wanetta and Larim soils on 
narrow ridges and steep Bainville, Elso, and Midway 
soils below gravel deposits in deep drainageways. 


In a typical profile, the surface soil is very gravelly 
loam, clay loam, or sandy loam 6 to 15 inches thick. Tt is 
dark brown to grayish brown in the upper 2 to 5 inches 
and pale brown to light yellowish brown in the lower 
part. Below a depth of 15 inches the soil is loose very 
gravelly sand that has a very low available water capac- 
ity. The gravel and cobblestones ave 1 to 6 inches in dia- 
meter and are undereoated with lime. 

Slopes are 15 to 85 percent and Jess than 200 feet long. 
Steep sandy soil occurs on the upper sides of drainage- 
ways and on terrace edges. Less steep loamy soil occurs 
on the lower sides of terrace edges and on the bottom of 
drainageways. 

This land type is a source of sand and gravel for roads 
and building construction. It is also used for range. 
(Capability unit VIe-8, dryland; Shallow to Gravel 
range site, 10- to 14-inch precipitation zone) 


Hopley Series 


The Hopley series consists of deep, moderately sloping, 
well-drained loamy soils on uplands. These soils formed 
in mixed shale and wind-deposited alluvium. The native 
vegetation is grasses and sagebrush. Elevation is 3,600 
feet. Annual precipitation is 13 to 15 inches, the mean 
annual temperature is 46° F., and the frost-free season 
is 120 to 125 days. 

In a typical profile, the surface layer is silt loam 
2 inches thick. The subsoil is brown loam about 10 inches 
thick. The substratum is light-gray to pale-brown loam 
and contains a few light-gray spots of lime. Depth to 
shale is 47 inches. 

Runoff is medium, permeability is moderate, and the 
available water capacity is 7 to 8 inches. The organic- 
matter content and fertility are moderate. The risk of 
soil blowing and water erosion is moderate. 

Hopley soils are used for dryfarmed small grains and 
for range. 

Typical profile of Hopley loam, 4 to 7 percent. slopes, 
about 330 feet north and 175 feet west of the W144 corner 
of section 1, T. 3 8., R. 24 E.: 

A1—0O to 2 inches, grayish-brown (10YR 5/2) silt loam, dark 
grayish brown (10YR 4/2) when moist; weak, medi- 
um, platy structure; soft when dry, very friable 
when moist; noncaleareous; pH 7.0; abrupt bound- 
ary. 

Bi—2 to $ inches, dark grayish-brown (10YR 4/2) light 
loam, very dark grayish brown (1OYR 3/2) when 
moist; weak, medium, prismatic structure; slightly 
hard when dry, friable when moist; noncaleareous ; 
pH 7.0; clear boundary. 

B2—6 to 12 inches, brown (10YR 5/3) heavy loam, dark 
brown (1OYR 3/3) when moist; moderate, medium, 
prismatie structure; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; thin patchy clay films on vertical faces of peds; 
noncaleareous; pH 7.4; wavy boundary. 

Clca—12 to 16 inches, light-gray (10YR 7/2) loam, brown 
(10YR 5/3) when moist; weak, coarse, prismatic 
structure; slightly hard when dry, friable when 
moist; strongly calcareous; pH 8.4; clear boundary. 

C2ca—16 to 82 inches, very pale brown (10¥R 7/3) loam, 
brown (10Y¥R 5/3) when moist; massive; slightly 
hard when dry, very friable when moist; very 
strongly caleareous; a few lime nodules; pit 84; 
gradual boundary. 
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C8—82 to 47 inches, pale-brown (1O0YR 6/3) loam, brown 
(10¥R 5/38) when moist; massive; soft when dry, 
very friable when moist; strongly caleareous; pH 
84; gradual boundary. 

R—i7 inches, weathered shale und sandstone. 

The Hopley soils range from 10YR to 2.5¥ in hue. The B 
horizon is 5 to 11 inches thick. Depth to the Ceca horizon is 

7 to 13 inches. Depth to shale is 36 to 60 inches. 


Hopley loam, 4 to 7 percent slopes (Ht)—This soil 
occurs on uplands along the south side of the Yellowstone 
River Valley east of Duck Creck. Slopes are dominantly 
4. to 6 percent. Included in mapping ave slopes of 2 tu 3 
percent on wide ridges and short slopes of 6 to 7 percent 
on the sides of the deep valleys and drainageways. Sev- 
eral inches of surface soil on long slopes and narrow 
ridgetops have been eroded by soil blowing and water 
erosion. Evoded areas in cultivated fields have a lighter 
surface color than uneroded soil, 

The soil is used for dryfarmed wheat, barley, and hay. 
(Capability unit T1Te-4, dryland; Silty range site, 15- 
to 19-inch precipitation zone) 


Hovert Series 


The Hovert series consists of somewhat poorly drained, 
nearly Jevel clayey soils in depressions and swales on 
shale uplands. The soils formed in clay alluvium, The 
native vegetation is western wheaterass, green needle- 
grass, prairie junegrass, and sagebrush. Elevation ranges 
from 3,000 to 8,900 feet. Annual rainfall is 11 to 18 
inches, the mean annual temperature is 47° F., and the 
frost-free season is 120 to 180 days. These soils are 
associated with Bainville, Elso, Razor, and Cushman soils. 

Tn a typical profile, the surface layer is light-gray silt 
loam and light brownish-gray heavy loam about 3 inches 
thick. The subsoil is grayish-brown clay about 11 inches 
thick. The substratum is light yellowish-brown clay 46 
inches thick. It is weakly calcareous and contains a few 
crystals of gypsum and other salts below a depth of 
20 inches. 

Hovert soils are used for range. They provide tempo- 
rary waterholes for livestock and game animals when 
snow melts in spring. 

Typical profile of Hovert clay, 0 to 1 percent slopes, 
300 feet sonth of road, 600 feet south and 400 feet east 
of N14 corner of section 18, T. 5 N., R. 32 E., 550 feet 
west of well: 

A21—0 to 1 inch, light-gray (2.5¥ 7/2) silt loam, dark grayish 
brown (2.5Y 4/2) when moist; vesicular; weak, thin, 
platy structure; soft when dry, very friable when 
moist; nonealcareous; pH 7.4; abrupt, smooth 
boundary. 
to 8 inches, light brownish-gray (2.5Y 6/2) heavy 
loam, dark grayish brown (2.5Y 4/2) when moist; 
moderate, medium, platy structure; hard when dry, 
firm when moist, sticky and plastic when wet; a few, 
faint, yellowish-brown (10YR 5/4) mottles; noncal- 
careous; pH 7.4; clear, smooth boundary. 
to 6 inches, grayish-brown (2.5¥ 5/2) clay, dark 
grayish brown (2,.5Y 4/2) when moist; moderate, 
coarse and medium, prismatic structure; extremely 
hard when dry, very firm when moist, very sticky 
and very plastic when wet; nonecalcareous; pH 7.4; 
gradual boundary. 
to 14 inches, grayish-brown ( 
brown (2.5Y 4/3) when moist; 
matie structure; extremely hard 
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B21—3 


B22—6 r 5/2) clay, olive 
weak, coarse, pris- 


when dry, very 
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firm when moist, very sticky and very plastic when 
wet; nonealcareous; pH 7.8; gradual boundary, 
to 26 inches, light yellowish-brown (2.5Y 6/3) clay, 
light olive brown (2.5Y 5/4) when moist; weak, 
medium, blocky structure; extremely hard when dry, 
very firm when moist, very sticky and very plastic 
when wet; weakly calcareous; pH S84; gradual 
boundary. 

C2—26 to 37 inches, Nght yellowish-brown (2.5Y 6/3) clay, 
light olive brown (2.5Y 5/4) when moist; massive; 

xtremely hard when dry, very firm when ioist, very 
sticky and very plastic when wet; weakly calcareous; 
pH 8.4; gradual boundary, 

C38—87 to 60 inches, light yellowish-brown (2.5¥ 6/4) clay, 
light olive brown (2.5¥ 5/4) when moist; massive; 
extremely hard when dry, very firm when moist, very 
sticky and very plastic when wet; weakly calcare- 
ous; pH 8.4. 

The A horizon is silt loum or loam 1 to 4 inches thick. 
These soils range from 2.5Y to 5Y in hue. In chroma the B 
horizon ranges from 2 to 4 when ary and moist. Chroma of 
the © horizon is 3 or 4 when dry aud moist. 


Hovert clay, 0 to 1 percent slopes (Hu).—This soil is ° 
in undrained swales and shallow depressions north of the 
Yellowstone River Valley. The soil is flooded in spring 
when snow melts rapidly. Permeability is slow, and the 
available water capacity is 8 to 10 inches. The organic- 
matter content is low. The risk of soil blowing is low. 

This soil is used for range. (Capability unit VIw-2, 
dryland; Overflow range site, 10- to 14-inch precipitation 
zone) 


C1—14 


Hydro Series 


The Hydro series consists of well-drained, nearly level 
to moderately sloping soils that formed in clay alluvium 
on fans or on uplands in material weathered from shale. 
The native vegetation is mainly western wheatgrass, 
needle-and-thread, prairie junegrass, and sagebrush. Ele- 
vation ranges from 3,800 to 3,800 feet. The annual pre- 
cipitation is 12 to 14 inches, the mean annual temperature 
is 45 to 47° F., and the frost-free season 1s 120 to 130 
days. These soils are associated with the Arvada, Allen- 
tine, Fattig, Wormser, and Lavina soils. 

The surface layer is gray silt loam and grayish-brown 
light silty clay loam 5 inches thick. The subsoil is grayish- 
brown to gray clay and silty clay about 22 inches thick. 
The calcareous substratum is gray clay and clay loam 
that contains light-gray specks and fine threads of lime. 

Permeability is slow, and the available water capacity 
is 8 to 10 inches. The organic-matter content and fertility 
are moderate. The risk of soil blowing is low. 

These soils are used for dry and irrigated farming and 
for range. 

Typical profile of Hydro clay loam, 0 to 2 percent 
slopes, about 870 feet south and 300 feet east of the NW. 
corner of section 7, T.2S., R. 29 E.: 


A21—O to 8 inches. gray (LOYR 6/1) silt loam, dark gray 
(10YR 4/1) when moist; vesicular; massive; soft 
when dry, very friable when moist, nonsticky and 
nonplastie when wet; noncalcareous ; pH 7.3; abrupt, 
smooth boundary, 

A22—3 to § inches, grayish-brown (1OYR 5/2) light silty clay 
loam, dark grayish brown (10YR 4/2) when moist: 
moderate, medium, platy structure; slightly hard 
when dry, friable when moist, sticky and slightly 
plastic when wet; clean sand coatings on the tops of 
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plates; noncaleareous; pr 7.6; clear, wavy bound- 
ary. 

B21t—5 to 10 inches, grayish-brown (2.5Y 5/2) clay, olive 
brown (2.5Y 4/3) when moist; strong, coarse, pris- 
matie structure that brertks to strong, coarse, blocky ; 
very hard when dry, very firm when moist, very 
sticky and very plastic when wet; moderately thick, 
continuous clay filings on ped faces; nonealcareous; 
pH 7.7; gradual, wavy boundary. 

B22t—10 to 19 inches, light brownish-gray (2.5¥ 6/2) clay, 
light olive brown (2.5¥ 5/8) when moist; mod- 
erate, coarse, prismatic structure that breaks to 
strong, course, blocky; very hard when dry, very 
firm when moist, very sticky and very plastic when 
wet; moderately thick, patchy clay films on ped 
faces; very strongly caleareous; pH 84; gradnal, 
wavy boundary. 

B8ca—19 to 27 inches, gray (SY 5/1) silty clay, olive gray 
(5Y 4/2) when moist; weak, coarsa, prismatic struc- 
ture that breaks to moderate, medium, bleels 
hard when dry, very firm when moist, 3 
and yery plastic when wet; very strongly wire 
common lime threads; pH 8.6; gradual boundary. 

C1—27 to 41 inches, gray (SY 5/1) clay, olive gray (5Y 4/2) 
when moist; weak, coarse, blocky structure; very 
hard when dry, very firm when moist, very sticky 
and very plastic when wet; very strongly calcareous; 
common threads of lime; pH 8.6; gradual boundary. 

C2—41 to GO inches, gray (5¥ 6/1) clay loam, dark gray 
(iY 4/1) when moist; massive; hard when dry, firm 
when loist, sticky and very plastic when wet; 
strongly calcareous. 

Hydro soils range from 10¥R to 5Y in hue. Chroma is 1 or 

3 and is lowest in the A horizon. Where the soils are under- 
lain by shale and sandstone, seams of lignite occur in all 
horizons. ‘The B horizon is 38 to 55 percent clay, The B hori- 
zon, when dry, ranges from 3 to G in value. When moist, this 
horizon ranges from 2 to 5 in value. Depth to caleareous 
material is 12 to 80 inches. Soils on fans have a few pebbles 
that washed on the surface from the high terraces bordering 
the stream valleys. In places a few gypsum crystals occur 
below a depth of 20 inches. Depth to bedrock in soils on up- 
lands is 20 to 40 inches, 

Hydro-Allentine complex, 2 to 7 percent slopes (Hv).— 
These soils occur in small, irvegularly shaped areas on 
shale and sandstone uplands. The com plex is about 65 per- 
cent Hydro clay loam and 85 percent Allentine clay. The 
subsoil of the Hydro soil contains less clay than is typical 
for the series. The Allentine soil has a profile similar to 
the one typical for its series except that a gypsum layer 
is within 6 inches of the surface. Both soils are underlain 
by shale and sandstone at a depth of 20 to 40 inches, In 
cultivated areas the Hydro soil has a good grass cover 
and is 3 to 6 inches above the Allentine ‘soil, which occu- 
pies nearly barren pits. 

Slopes are dominantly 2 percent. Slopes of 4 to T per- 
cent occur along deep draimageways and the sides ot 
narrow, high ridges. Rinotf is slow on the Hydro soil 
and medium on. the Allentine soil. Much of the surface 
runoff from the Allentine soil is absorbed by the Hydro 
soil. 

These soils are used mostly for range. In a few an 
wheat and barley are dryfarmed. (Capability unit TVe—3, 
dryland; Hydro soil is im Silty range site, 10- to 14-inch 
precipitation zone; Allentine soil is in Clayey range site, 
10- to 14-inch precipitation zone) 

Hydro-Arvada clay loams, 0 to 2 percent slopes 
(Hw).—These soils are on fans and valley sides on the 
south side of the lake basin west of Acton, and in the 
larger valleys of the Pryor Creek drainage system. The 
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areas are 5 to 150 acres in size. Hydro clay makes up 65 
to 80 percent of the complex, and Arvada soils, 20 to 38 
percent. The profile of the Hydro soil is typical for the 
series. The profile of the Arvada soil is similar to the one 
described as typical for the series except that the gypsum 
layer is less distinct, the lime is more deeply leached, and 
the subsoil is more permeable. In uncultivated areas the 
Arvada soil occupies nearly barren depressions 2 to 6 
inches deep between hummocks of well-grassed FElydro 
soil. Cultivated Arvada soil has cloddy tilth. 

Slopes are 1 to 2 percent on the fans. Runoff water 
collects on the Arvada soil when rains ave heavy and. 
snow melts. Included are slopes of 3 to 4 percent on 
valley sides where the risk of water erosion is moderate. 

These soils are suited to range. Small areas are used 
for dry and irrigated farming. Shallow-rooted grasses 
and small grains are suited to irrigated soils. ( Capability 
unit TTs-2. , irrigated ; Iifs-3, dr yland ; Clayey range site, 
10- to 14-inch precipitation zone) 


Hysham Series 


The Hysham series consist of well drained and mod- 
erately well drained, calcareous soils on terraces and fans. 
These soils formed in mixed loamy and silty alluvium 
and are more than 60 inches deep. The native vegetation 
is western wheatgrass, eres Needs: sagebr ush, and prairie 
junegrass. Elevation ranges from 2 2,900 to 3,800 feet. The 
annual pr ecipitation is 13 to 14 inches, the mean annual 
temperature is 45 to 47° F., and the frost-free season is 
122 to 130 days. These soils are associated with Haverson, 
Lohmiller, and Laurel soils. 

In a typical profile, the surface layer is grayish-brown 
and olive-gray loam 7 inches thick, The ‘substratum. is 
stratified olive- gray to light-gray sandy loam, silt loam, 
and loamy sand. It is very strongly alkaline. 

Permeability is slow, and the available water capacity 
is 7 to 9 inches. The natural fertility is moderate, and the 
organic-matter content is low. 

These soils are used for dry and irtigated farming and 
for range. 

Typical profile of Hysham loam, 0 to 2 percent slopes, 
about one-eighth mile north of the SE. corner of section 

19,T.2S,, R. 24 B.: 


Al1—0 to 8 inches, grayish-brown (2.5Y 5/2) loam, very 
dark grayish brown (2.5Y 3/2) when moist; the 


upper one-half inch of this horizon is vesicular and 
massive; the rest is weak, medium, niular: very 
hard when dry, friable when moist. eky and plas 
tie when wet; moderately calcareous; PH 9.4; grad- 
ual boundary. 
A12—8 to 7 inches, olive-gray 
(5Y 3/2) when m 


(BY 5/2) loam, dark olive gray 

st; weak, medinm, granular struc- 
ture; very. hard when dry, friable when moist, 
nonsticky and nonplastie when wet; moderately 
calcareous; pH 9.4; gradual boundary. 

C1—7 to 24 inches, olive-gray (SY 5/2) sandy loam, olive 
gray (5¥Y 4/2) when moi massive: very hard 
when dry, friable when moist, nonsticky and non- 
plastic when wet; moderately calcareous; pH 9.4; 
clear boundary, 

C2—24 to 29 inches, gray (SY 5/1) silt loam, olive gray (5Y 
4/2) when moist; massive; very hard when dry, 
friable when moist; nonsticky and nonplastie when 
wet; moderately calcareous; pH 9.4; common, fine, 
distinet mottles; gradual boundary. 
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C3—29 to 33 inches, gray (SY 5/1) silt loam, dark gray (5Y 
4/1) when moist; massive; very hard when dry, fri- 
able when moist, non. sy and nonplastic when wet; 
moderately calecareot pit 9.3; common nests of 
gypsum and other salts; comnion, medium, distinct 
mottles; clear boundary. 

C4—88 to 50 inches, light-gray (5¥ 6/1) loamy sand, olive 
gray (5Y 4/2) when moist; single grain; loose when 
moist; moderately caleureous; pH SA; gradual 
boundary. 

C5—i0 to 55 inches, gray (5Y 5/1) stratified sandy loam and 
silt loam, dark gray (5Y 4/1) when moist; massive; 
moderately caleareous; pH $2; a few nests of gyp- 
sum and other salts; common, medium, distinct mot- 
tles; gradual boundary. 


IIC—55 inches, sand and gravel. 


These soils range from 2.5Y¥ to 5Y in hue and from 1 to 38 
in chroma. All horizons may have a value of 5 when dry and 
of 3 when moist. In eultivated fields the Ap horizon is very 
fine sandy loam to silty clay loam. This horizon is cloddy 
when dry, and the clods slake and form a hard, glazed crust 
when wet. Where undisturbed, these soils may have a thin, 
gray A horizon underlain by a C horizon that has prismatic 
structure in the -upper part. Salt crystals are scattered 
throughout the C horizon below 2 depth of 12 inches. Soils on 
river terraces are underlain by gravelly sand and have a 
water table within 72 inches of the surface. 

- Hysham-Laurel loams, 0 to 2 percent slopes (Hx).— 
These soils occupy small areas on low terraces and flood 
plains in the irrigated parts of the Yellowstone River 
Valley and in the valleys of large, intermittent streams 
north of the valley, Hysham loam makes up 65 percent 
of the complex and Laurel loam, 35 percent. Each: soil 
has a profile similar to the one described as typical for 
its series. The surface of cultivated Laurel soil is granu- 
Jar and salt flecked, and the surface of cultivated Hysham 
soil is glazed. In wneultivated areas the Laurel soils are 
8 to 10 inches higher than the Hysham soil. Slopes are 
less than 1 percent on terraces and flood plains and 2 
percent along the short breaks between terraces. 

These soils are used mainly for range, though some of 
the acreage has been. cultivated. (Capability unit [Vw-1, 
irrigated; VIw-1, dryland; Saline Subirvigated range 
site, 10- to 14-inch precipitation zone) 

Hysham-Laurel silty clay loams, 0 to 2 percent slopes 
(Hy].—These soils occur on fans and terraces. About 60 
percent of the unit is Hysham silty clay loam, and 40 
percent is Laurel silty clay loam. The profile of each goil 
is similar to the one described as typical for its series 
except that the surface layer is silty clay loam. The eulti- 
vated Hysham goil has a glazed, slaked surface crust, 
and the Laurel soil has a granular, salt-flecked surface. 

Slopes are dominantly 2 percent. Included in mapping 
are short slopes of 4 to 5 percent along the sharp breaks 
between terraces. A water table occurs below a depth of 
60 inches in both. soils. 

These soils are used for irrigated farming and for 
range. They are well suited to salt-tolerant grasses. 
(Capability unit IVw-1, irrigated; VIw-1, dryland; 
Saline Subirrigated range site, 10- to 14-inch. precipita- 
tion, zone) 

Hysham and Haverson soils, 0 to 4 percent slopes 
(Hz].—These soils occur in narrow drainageways and in 
the valleys of small intermittent streams. The soils occupy 
the short sides of drainagewnys, the nearly level valley 
bottoms that are cut in many places by a deep, meander- 
ing channel, and the narrow terraces along the channels. 


The typical mapped area is long and more than 350 feet 
wide in a few places. The Flysham soil occupies the 
largest acreage in some mapped areas and the Haverson 
soil in others. ‘The profile of each soil is similar to the 
one described as typical for its series except that. Haver- 
son soil has salt crystals in the substratum, In unculti- 
vated areas Hysham loam has a thin cover of grass and 
greasewood plants that grow in the nearly barren spots. 

Slopes are less than 1 percent on the dramageway 
bottoms. Included with these soils in mapping are areas 
where slopes are as much as 15 percent. These slopes are 
30 to 60 feet long and occur on the sides of drainageways. 
The soils are occasionally flooded by runoff water from 
the surrounding uplands. 

These soils are used mostly for grazing. (Hysham soil 
is in capability unit VIs-l, dryland; Saline Subirrigated 
range site, 10- to 14-inch precipitation zone; Haverson 
soil is in capability unit TTTe-5, dryland; Silty range 
site, 10- to 14-inch precipitation zone) 


Judith Series 


The Judith series consists of well-draimed soils that 
formed in mixed alluvium washed from the Pryor Moun- 
tains. These soils occupy narrow bands along the edges 
of deep drainageways or on the steep slopes between 
high gravel terraces in the southern part of the county. 
The native vegetation is mostly bunchgrass, forbs, and 
shrubs, Elevation ranges from 3,400 to 4,000 feet. The 
annual precipitation is 14 to 17 inches, the mean annual 
temperature is 42 to 44° F., and the frost-free season is 
115 to 125 days. In this county Judith soils are mapped 
only with Danvers soils in a complex. 

In a typical profile, the plow layer is dark grayish- 
brown loam 6 inches thick. It is 15 percent gravel, by 
volume. The upper part of the substratum is dark 
grayish-brown and grayish-brown clay loam and very 
pale-brown gravelly clay loam. It contains some lime and 
is 15 to 20 percent gravel, by volume. The lower part of 
the substratum is limy, pale-brown very gravelly clay 
loam, 

Permeability is moderately slow, and the available 
water capacity is 5 to 7 inches. Fertility is high. In some 
areas, cobblestones on the surface interfere with plowing. 

Judith soils are used for dryfarming and for range. 

Typical profile of a Judith loam, 90 feet east and 275 
feet north of the SW. corner of section 20, T. 4 8, 
kh. 27 E.: 

Ap—0 to 6 inches, dark grayish-brown (1OYR 4/2) loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
very fine, crumb structure; soft when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; 15 percent gravel, by volume; weakly caleare- 
ous; pH 84; abrupt, smooth boundary. 

C1—6 to 8 inches, dark grayish-brown (10¥R 4/2) clay loam, 
very dark brown (1O¥R 2/2) when moist; weak, 
inedium, prismatic structure that breaks to weak, 
medium, blocky; hard when dry, firm when moist, 
sticky and plastie when wet; 15 percent gravel, by 
volume; weakly caleareous in spots; pH 8.4; clenr, 
wavy bomndary. 

C2—S to 10 inches, grayish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) when moist; weak, 
medium, blocky structure; hard when dry, firm when 
moist, sticky and plastic when wet; 15 percent 
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gravel, by volume; moderately calcareous; pH 8.4; 
gradual, wavy boundary, 

C3ca—10 to 17 inches, very pale brown (LOYR 7/8) gravelly 
clay loam, yellowish brown (10YR 5/4) when moist ; 
massive; hard when dry, firm when moist, sticky 
and plastic when wet; 20 percent gravel, by volume; 
violently effervescent; pH 8.4; gradual, wavy bound- 
ary, 

C4—17 to 50 inches, pale-brown (10¥R 6/3) very gravelly 
clay loam, brown (10YR 5/3) when moist; massive; 
hard when dry, firm when moist, sticky and plast 
when wet; 40 percent lime-coated gravel, by volume; 
violently effervescent. 


The calcium carbonate equivalent of the C3ca horizon is 
more than 25 percent. Gravel content increases with depth 
nnd is 35 to 55 percent, by volume, at a depth of 36 inches, 


Keiser Series 


The Keiser series consists of deep, well-drained, level 
to sloping soils on broad stream terraces and uplands 
along the valleys of major rivers. These soils formed in 
mixed silty alluvium deposited by water and wind. The 
native vegetation is needle-and-thread, western wheat- 
grass, blue grama, winterfat, and sagebrush. Elevation 
ranges from 8,000 to 3,600 feet, The annnal precipitation 
is 12 to 14 inches, the mean annual temperature 1s 45 to 
47° ¥., and the frost-free season is about 125 days. Keiser 
soils are associated in mapping with Clapper, Hesper, 
Shorey, and Toluca soils. ; ; 

In a typical profile, the surface layer is grayish-brown 
silt loam 2 inches thick. The subsoil is brownish silty clay 
loam and silty clay about 8 inches thick. The calcareous 
substratum is light-gray silty clay loam to silt loam that 
contains specks of lime. ; 

Permeability is slow, and the available water capacity 
is 10 to 12 inches. The fertility and organic-matter con- 
tent are moderate. The risk of soil blowmg is low. 

These soils are used for dry and irrigated farming and 
for range. 

Typical profile of Keiser silty clay loam, 0 to 1 percent 
slopes, 400 feet east of W1/ corner of section 5, T. 1 N., 
R. 28 E.: 

A1—0 to 2 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
thin, platy structure that breaks to weak, fine, 
erumb; soft when dry, very friable when moist, non- 
sticky and nonplastic when wet; many bleached sand 
grains; nonealeareous; pH 7.3; clear, smooth bound- 
ary. 

Bi—2 to € he dark grayish-brown (1OYR 4/2) silty clay 
loan, dark brown (10YR 3/3) when moist; mod- 
erate, medium, platy structure; slightly hard when 
dry, firm when moist, slightly sticky and slightly 
plastic when wet; nonealcareous; PH 7.3; clear, 
wavy boundary. 

B21t—3 to 7 inches, brown (10YR 5/3) silty clay, dark brown 
(10¥R 8/3) when moist; strong, medium, prismatic 
structure that breaks to moderate, medium, blocky; 
very hard when dry, firm when moist, sticky and 
very plastic when wet; moderately thick, continuous 
clay films on ped faces; noncalcareous; pH 7.3; 
gradual, wavy boundary. 

B22ca—7 to 10 inches, pale-brown (10YR 6/3) silty clay 
loam, dark brown (10YR 4/3) when moist; mod- 
erate, medium, prismatic structure; hard when dry, 
firm when moist, sticky and plastic when wet; thin, 
patchy clay films on ped faces; very strongly cal- 
careous; PH 845; gradual, wavy boundary. 
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Clca—10 to 28 inches, light-gray (2.5Y 7/2) light silty clay 
loam, light yellowish brown (2.5Y 6/3) when moist; 
very weak, coarse, prismatic structure; hard when 
dry, firm when moist, sticky and plastic when wet; 
very strongly calcareous; pH 8.4; common lime 
nodules; gradual boundary. 

C2—23 to GO inches, light-gray (2.5¥ 7/2) silt loam, light 
brownish gray (2.5Y 6/2) when moist; massive; 
soft when dry, friable when moist, nonsticky and 
slightly plastic when wet; very strongly caleareous; 
pH 9.0, 

Keiser soils range from LOYR to 2.5Y in hue and from 2 to 

3 in chroma. In cultivated fields the Ap horizon is silty clay 

loam that is mixed with much of the subsoil. The B horizon 

is 4 to 10 inches thick; clay content is 35 to 45 percent. The 

B horizon has a value of 5 or 6 when dry and of 4 or 5 

when moist. Depth to the Cca horizon is 8 to 12 inches. In 

some arers gravel occurs below a depth of 40 inches. 

Keiser silty clay loam, 0 to 1 percent slopes (Kc).— 
This soil occurs on the high terraces and fans of the 
Yellowstone River Valley and on bordering gravel-capped 
uplands. The areas are 5 to 250 acres in size. Surface 
runoff is very slow, and drainageways are very indistinct. 
The soil profile is typical for the series, and all layers 
have the maximum thickness. Included with this soil in 
mapping are Bew, Shonkin, and Hesper soils in level 
areas, shallow swales, or depressions where water collects. 
These soils make up 10 percent of any area mapped. 

This soil is used for dry and irrigated farming and 
for range. Irrigated crops are sugar beets, dry beans, 
corn for silage, small grains, and hay, Small grains are 
dryfarmed, (Capability unit I-1, irrigated; ITTe-1, dry- 
land; Silty range site, 10- to 14-inch precipitation zone) 

Keiser silty clay loam, 1 to 4 pereent slopes (Ke).— 
This soil occurs mostly on the undulating terraces along 
the Yellowstone River near Custer. The soil generally 
occupies eroded parts of terraces where drainageways are 
distinct, It is more sloping and has more uneven slopes 
than Keiser silty clay loam, 0 to 1 percent slopes. In- 
cluded with this soil in mapping are small areas of 
Lambert and Wanetta soils. 

Slopes are dominantly 2 percent. Runoff is slow, and 
the risk of water erosion is moderate. On the crests of 
sharp ridges and on the stronger slopes, the combined 
thickness of the surface layer and subsoil is less than 
9 inches. In cultivated areas, light-gray patches of the 
very limy substratum occur on the surface. On high 
terraces and benches, a few pebbles are scattered through- 
out, the soil. 

This soil is used. mostly for dry and irrigated farming. 
A few areas are used for range. (Capability unit ITe-1, 
irrigated; IITe-5, dryland; Silty range site, 10- to 
14-inch precipitation zone) 

Keiser silty clay loam, 4 to 7 percent slopes (Kg).— 
This soil is on terrace edges, on breaks between terraces, 
and on silt-covered uplands. The profile of the soil is 
similar to the one described as typical for the series 
except that the thickness of the surface layer and the 
subsoil and the depth to lime are minimum. The surface 
layer of cultivated soil is calcareous and is light gray 
where the substratum has been plowed to the surface. On 
river terraces, the depth to sand and gravel is 40 to 48 
inches. Pebbles occur on the stronger slapes, Slopes are 
dominantly 4 and 5 percent. Slopes of 6 and 7 percent 
occur on silt-capped upland ridges that are underlain 
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by shale. Runoff is medium. The fertility is lower than 
that of the less steep Keiser soils. Included with this soil 
in mapping are some irrigated areas that are moderately 
eroded. 

About half this soil is used for dry and irrigated 
farming, and about half is in range. Irrigated crops are 
small grains, hay, and pasture. Small grains also are 
dryfarmed, (Capability unit TlTe-2, irrigated; Ile, 
dryland; Silty range site, 10- to 14-inch precipitation 
zone) 

Keiser and Hesper silty clay loams, 0 to 1 percent 
slopes (Kh).—These soils are on terraces in the Yellowstone 
River Valley. The surtacc layer of Keiser soil is calcareous 
where plowed deeper than 8 inches. 

Nearly all of the acreage of these soils is used for irri- 
gated sugar beets, dry beans, corn for silage, small] grains, 
and hay. (Capability unit I-1, irvigated; ITTIe-1, dry- 
land; Clayey range site, 10- to 14-inch precipitation zone) 


Kyle Series 


The Kyle series consists of well-drained, nearly level 
to gently sloping, fine-textured, calcareous soils that are 
40 to 60 inches deep. ‘These soils formed in clay alluvium 
on fans, foot slopes, and terraces of stream valleys and 
in clay shale on uplands. The native vegetation is mainly 
western wheatgrass, green needlegrass, and sagebrush. 
Elevation ranges from 2,700 to 3,900 feet. The annual 
precipitation is 12 to 14 inches, the mean annual tempera- 
tire is 45 to 47° F., and the frost-free season is about 
121 days. Kyle soils are associated with Pierre and 
Vananda soils, 

Tn a typical profile, the surface layer is grayish-brown 
silty clay 9 inches thick. Tt is directly underlain by a 
grayish-brown and light brownish-gray clay substratum. 
On shale uplands, the substratum contains thin threads 
and small crystals of gypsum. 

Kyle soils are used for dry and irrigated farming and 
for range. 

Typical profile of cultivated Kyle silty clay, 0 to 1 
percent slopes, 280 feet south and 40 feet east of W114, 
corner of section 20, T.2N., R. 271. : 

Ap—0 to 9 inches, grayish-brown (2.5Y 5/2) silty clay, dark 
grayish brown (2.5Y 4/2) when moist; moderate, 
fine, granular structure in the upper part to mod- 
erate, fine and very fine, blocky in the lower part; 
extremely hard when dry, very firm when moist, 
sticky and very plastic when wet; calcareous; pH 
7.7; abrupt boundary. 

C1—) to 80 inches, grayish-brown (2.5Y 5/2) clay, dark gray- 
ish brown (2.5Y¥ 4/2) when moist; moderate, fine 
and very fine, blocky in upper part; few medium- 
sized pressure surfaces in lower part; extremely 
hard when dry, very firm when moist, sticky and 
very plastic when wet; calcareous; pH 7.8; gradnal 
boundary. 

32-380 to 60 inches, light brownish-gray (2.5Y 6/2) clay, 
dark grayish brown (2.5¥ 4/2) when moist; mas- 
sive; a few lenses of silty clay loam less than 3 
inches thick; extremely hard when dry, very firm 
when moist, very sticky and plastic when wet; cal- 
careous; pH 8.2. 


Kyle soils range from 2.5Y to 5Y in hue and from silty 
clay to clay in texture. The A horizon has a valne of # or 6 
when dry and is 4 when moist. In the © horizon, value is 5 
or 6 when dry and is 4 or § when moist. The © horizon has 
a few rnst-colored mottles where runoff is slow. In some 
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places gravelly loam or sand occurs below a depth of 48 
inches, or clay shale occurs below a depth of 40 inches. The 
pH ranges from 7.5 to 8.5. 

Kyle silty clay, 0 to 1 percent slopes (K!).—This soil 
occurs on. smooth terraces and alluvial fans in the Yellow- 
stone River Valley and in the dry lake basin south of 
Broadview. On the river terraces this soil is underlain 
by very gravelly loam or sand below a depth of 48 inches. 
Included with this soil in mapping are small areas of 
Vananda silty clay. 

Runoff and permeability are slow. Dry soil blows 
readily. The available water capacity is 8 to 10 inches 
in a 5-foot depth, The organic-matter content is medium, 
and the fertility is moderate. Plant roots penetrate this 
soil slowly. 

This soil is used for dry and irrigated farming and for 
range. Irrigated crops are sugar beets, corn for silage, 
and hay. Small grains are dryfarmed. (Capability unit 


. [TIs-1, irrigated; ITIs-3, dryland; Clayey range site, 


10- to 14-inch precipitation zone) 

Kyle silty clay, 1 to 4 percent slopes (Km).—This soil 
occurs on uplands and fans between Acton and Shepherd 
and in the southeastern part of the Crow Indian Reserva- 
tion, The areas are 5 to 60 acres in size. This soil is under- 
lain by clay shale, and the substratum contains thin 
threads and small crystals of gypsum, The soil on_fans 
is more than 60 inches deep in places. Runoff is medium, 
and the risk of water erosion is slight. Dry soil blows 
readily. Included with this soil in mapping are areas of 
steep Pierre clay soils on narrow ridges or along the sides 
of drainageways on uplands. These areas are 14 acre to 
2 acres in size. 

This soil is used mostly for range. Some areas are used 
for dryfarmed hay and pasture. (Capability unit [Te-1, 
irrigated; IIIe-8, dryland; Clayey range site, 10- to 
14-inch precipitation zone) 

Kyle silty clay, 4 to 7 percent slopes (Kn).—This soil 
oceurs on fans, foot slopes, and uplands east of Acton 
and in the southeastern quarter of the county. The areas 
are 5 to 75 acres in size. This soil contains less clay in all 
horizons than Kyle silty clay, 0 to 1 percent slopes. In 
uplands the soils are 40 to 60 inches deep over clay shale. 
Some slopes of 8 percent occur on the larger fans. Run- 
off is medium to rapid, and the risk of water erosion is 
moderate. The dry granular surface blows easily. In- 
cluded in mapping are areas of Pierre clay on narrow 
ridgetops and the sides of deep narrow drainageways on 
uplands. These areas are 14 acre to 8 acres in size. 

This soil is used for dryfarming and for range. (Capa- 
bility unit [Ve-5, dryland; Clayey range site, 10- to 
14-inch precipitation zone) 


Lambert Series 


The Lambert series consists of deep, gently sloping to 
moderately steep, well-drained, calcareous soils on ter- 
races, fans, and uplands. These soils formed in silty 
alluvium deposited by wind and water, The native vege- 
tation is grasses, sagebrush, and broom snakeweed. Ele- 
vation ranges from 2,900 to 8,800 feet. The annual 
precipitation is 12 to 14 inches, the mean annual tempera- 
ture is 44 to 46° F., and the frost-free season is 115 to 
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128 days. Lambert soils are associated with Haverson, 
McRue, IXeiser, and Farland soils. 

In a typical profile, the plow layer is light brownish- 
gray heavy silt loam about 9 inches thick. It is a mixture 
of the thin grayish-brown original surface layer and the 
upper 6 to 7 inches of the substratum. ‘The substratum is 
light-gray to light brownish-gray silt loam several feet 
thick. 

Permeability is moderately slow, 
water capacity is 10 to 12 inches. 
content and fertility are moderate. 

These soils are used for dry and irrigated farming and 
for range. Wheat and barley ave dryfarmed. Irrigated 
crops are sugar beets, dry beans, corn for silage, small 
grains, and hay. 

Ty pe profile of Lambert silt loam, 1 to 4 percent 
slopes, 1,575 fect north and 100 feet west of the NE. 
corner of section 20, T.28., R. 25 TE: 

Ap—o0 to 9 inches, light brownish-gray (2.5Y 6/2) heavy silt 
loam, grayish brown (2.5Y¥ 4/2) when moist; imas- 
sive; slightly hard when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
strongly caleareous; pH 8.4; abrupt, smooth bound- 
ary. 

Ci—9 to 14 inches, light-gray (2.5Y 7/2) silt loam, grayish 
brown (2.5Y¥ 5/2) when moist; massive; slightly 
hard when dry, very friahle when moist, nonsticky 
and slightly plastic when wet; very strongly cal- 
careous; DH 8.4; gradual, wavy boundary. 

C2—14 to GO inches, light brownish-gray (2.5¥ 6/2) silt loam, 
grayish brown (2.5Y 5/2) when moist; massive; 
soft when dry, friable when moist, nonsticky and 
nonplastic when wet; very strongly calcareous; pH 
8.4. 


In value the C horizon is 6 or T when dry and 5 or 6 when 
moist. In areas not cultivated, the A11 horizon is grayish- 
brown silt loam or loam 1 to 4 inches thick, but the At2 
horizon is 2 te 3 inches thick. 

Lambert silt loam, 1 to 4 percent slopes (lc).—This 
soil occurs on stream terraces in the Yellowstone River 
Valley and on bordering gravel-capped uplands. The soil 
profile is typical for the series. Slopes are dominantly 
1 percent and 300 to 875 feet long. Runoff is slow. 
Because the plow layer contains lime, the cultivated soil 
ig subject. to moderate soil blowing. Included in mapping 
are spots of nearly level IXeiser soils on terraces. 

This soil is used for dry and irrigated farming and 
for range. Wheat and barley are dryfarmed in a ecrop- 
fallow system. Irrigated crops are sugar beets, dry beans, 
silage corn, small grains, and hay. (Capability unit [Ie-1, 
irrigated ; TTTe—5, dryland; Silty range site, 10- to 14-inch 
precipitation zone) 

Lambert silt loam, 4 to 7 percent slopes (Lb).—This soil 
is on the high terraces, fans, and benches along the 
Yellowstone and Bighorn Rivers and Pryor Cr eek. The 
drainageways are shallow and broad. Slopes are mainly 
4 percent, and runoff is medinm. Some irrigated goils on 
the steeper slopes have been moderately er oded. The risk 
of water erosion is moderate on the cultivated soils, 

This soil is used for dry and irrigated farming and 
for range. Wheat and barle ey are dry farmed. Trrigated 
crops are small grains and hay, Because the soil washes 
easily, the water runs for ir rigated row crops should not 
be more than 100 feet long. (Capability unit’ IITe-2, 
irrigated; IITe-5, dryland; Silty range site, 10- to 
14-inch precipitation zone) 


and the available 
The organic-matter 
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Lambert silt loam, 7 to 15 percent slopes iLc).— This 
soil is on terraces, bench edges, and loess-covered uplands 
that are crossed by deep drainageways. Most of the soil 
is in the drainageways of Dueck “Creek and Pryor Creek, 
Surface pebbles are scattered on the terrace edges. Slopes 
are short, uneven, and mainly 10 to 12 percent. The local 
relief ranges from 15 to 30 feet. Runoff is rapid, and 
the risk of soil blowi ing and water erosion on cultivated 
soil is moderate to high. In some cultivated fields, this 
soil has been. damaged ‘by water erosion. 

This soil is used for wheat and barley dryfarmed in a 
crop-fallow system and for range. (Capability unit 
IVe-3, dryland; Silty range site, 10- to 14-inch precipi- 
tation zone) 

Lambert soils, 7 to 35 percent slopes {ld)—This soil 
is on eroded edges between terraces and fans in the 
Yellowstone River Valley and on the sides of intermittent 
streams that empty into the Yellowstone River. The soil 
profile is similar to the one described as typical for the 
series. Slopes are dominantly 7 to 10 percent on the ter- 

races and 15 to 25 percent: elsewhere. Slopes of 30 to 35 
percent ocenr where deep dratmageways intersect the main 
stream channel, Runoff is medium to rapid, and the risk 
of water erosion is high. The entire surface layer has 
been. eroded from the steepest soils. The risk of soil 
blowing is moderate. 

This soil is used for range. Some areas in the valley 
have been smoothed and ave irrigated for hay and pas- 
ture. (Capability unit VIe-1, dryland; Silty range site, 
10- to 14-Inch precipitation zone) 


Larim Series 


The Larim series consists of noncaleareous, well- 
drained to somewhat excessively drained, gently sloping 
to moderately steep soils on terraces of large stream val- 
leys. These soils formed in gravelly alluvium and ave 
10 to 20 inches deep over loose sand and gravel, The 
native vegetation is grasses and sagebrush. Elevation 
ranges from 3,000 to 3,400 feet. The annual precipitation 
is 12 to 14 inches, the mean annual temperature is 45 to 
47° ¥., and the frost-free season is about 128 days. These 
soils are associated with the Wanetta soils. 

In a typical profile, the surface layer is grayish-brown 
loam 3 inches thick and contains 16 pereent pebbles, by 
volume. The subsoil is brown gravelly and sandy clay 
loam about 18 inches thick. The substratum is sand and 
gravel. A light-gray lime layer lies at the top of the 
underlying ¢ evavel, and the pebbles are undercoated with 
lime. 

Permeability is moderate, and the available water 
capacity is 38 to 4 inches. The organic-matter content is 
moderate, and the fertility is low. The root zone is 
shallow. 

These soils are used for 
grains, hay, and pasture. 

Typical profile of Larim loam, 0 to 4 percent slopes, 
110 feet west of E14 corner of section 6, T. 2 S., R. 25 E.: 

Al—0 to 8 inches, grayish-brown (10YR 5/2) loam, dark 
brown (10¥YR 3/3) when moist; weak, thin, platy 
structure: soft when dry, very frinble when moist, 
slightly ky and slightly plastic when wet; 10 per- 
cent, by volume, is pebbles; noncaleareous; pIt 7.3; 
abrupt, smooth boundary. 


range and for irrigated small 
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Bi—3 to 5 inches, grayish-brown (1OYR 5/2) light clay loam, 
dark brown (1O0YR 3/3) when moist; weak, medium, 
prisinatic structure; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; 15 percent, by volume, is pebbles; noncalcare- 
ous; pH 7.8; clear, smooth boundary. 

B2t—5 to 13 inches, brown (10YR 5/3) gravelly clay loam, 
dark brown (10NR 4/3) when moist; moderate, 
medium, prismatic structure that breaks to moderate, 
medium, blocky; moderately thick, patchy clay films 
ou ped faces; hard when dry, firm when moist, 
sticky and plastic when wet; noncaleareous; pH 7.3; 
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25 percent, by volume, is pebbles; gradual, wavy 
boundary. 

B8—18 toe 16 inches, light yellowish-brown (2.5Y 6/3) grav- 
elly sandy clay loam, olive brown ( ¢ 3/3) when 
Inoist; very weak, coarse, blocky structure; slightly 
hard when dry, friable when moist, nonsticky and 
nonplastic when wet; 40 percent, by volume, is peb- 
bles; noncalcareons ; pH 7.8; gradual boundary. 

C—16 to 60 inches, loose sand and gravel; 80 percent, by 
volume, is pebbles 1 to 6 inches in diameter; pebbles 
are undercouted with lime; pockets of loamy sand in 
the gravel. 


Larim soils range from 10YR to 2.5¥ in hue. In the B and 
€ horizons chroma is 3 or 4. Lhe A horizon is loam or gray- 
elly loam. The amount of pebbles and cobblestones on the 
surface ranges from 0 to 45 percent, by volume, In cultivated 
areas, the Ap horizon is light clay loam. The B horizon is 
6 to 18 inches thick and is 10 to 55 percent pebbles. The C 
horizon is 40 to 90 percent pebbles and cobblestones that are 
1 to 6 inches in diameter. 

Larim loam, 0 to 4 percent slopes {le)—This soil is 
on fans and terraces in the Yellowstone River Valley and 
on bordering gvavel-capped uplands. The landscape is 
uneven and marked by shallow water channels. The soil 
profile is typical for the series. Slopes are mainly 0 to 1 
percent, Slopes in drainageways are 4 percent. Runoff is 
slow, and the risk of water erosion and soil blowing is 
low. Included with this soil in mapping are spots of 
Wanetta and Larim gravelly Joam soils that make up 
15 to 20 percent of the mapped areas. Also included are 
irrigated soils that have seeps and a cover of wetland 
sedges and evasses, 

This soil is used for irrigated small grains, hay, and 
pasture and for range. (Capability mit TVe-1, irrigated ; 
Vie-3, dryland; Shallow to Gravel range site, 10- to 
14-inch precipitation zone) 

Larim gravelly loam, 0 to 4 percent slopes (lg}—This 
soil occurs on terraces in the Yellowstone River Valley. 
The profile is similar to the one typical for the series 
except that the surface layer is gravelly loam, and in 
places the soil is underlain by gravel-free sand. Slopes 
are mainly 1 percent. Some slopes of 4 percent occur 
where shallow drainageways cross the terraces. Drainage- 
ways are broad and less than 36 inches deep. Runoff is 
slow. Inchided with this soil in mapping are spots of 
Tarim loam, 

This gravelly loam is used for irrigated small grains, 
hay, and pasture and for range. (Capability unit [Ve-1, 
irrigated; VIe-3, dryland; Shallow to Gravel range site, 
10- to 14-inch precipitation zone) 

Larim gravelly loam, 4 to 7 percent slopes (Lh).—This 
soil occurs on terraces in the Yellowstone River Valley 
and on bordering gravel-capped uplands. The surface 
has been eroded by water into a pattern of narrow, 
sloping ridges separated by shallow drainageways. In 
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places the soil occupies narrow bands between terraces. 
The profile is similar to the one described as typical for 
the series except that the surface layer is gravelly loam. 
Tillage increases the amount of gravel in the surface 
layer to more than 80 percent, by volume. 

Slopes are short. They are 4 and 5 percent on ridges 
and in shallow drainageways and 6 and 7 percent along 
deep drainageways near terrace edges. Runoff is medium, 
and the risk of erosion is moderate. 

This soil is used for irrigated small grains, hay, and 
pasture and for range. (Capability unit [Ve-1, irvigated ; 
Vie-3, dryland; Shallow to Gravel range site, 10- to 
14-inch precipitation zone) 

Larim gravelly loam, 15 to 35 percent slopes (L!).— 
This soil occurs in the valleys of the Yellowstone River 
and larger tributary streams. It lies in Jong narrow bands 
on. breaks and edges between terraces. The soil layers are 
less thick, the subsoil contains Jess clay, and the amount 
of gravel at all depths is greater than in the profile 
described as typical for the series, About 35 to 55 percent 
of the surface is covered with gravel. Included with this 
soil in mapping are spots of Clapper soils where the soils 
formed in gravelly loam. Also included are spots of 
Hilly gravelly land. 

Slopes ave smooth except where major drainageways 
cross the terrace edges. Two-thirds of the slopes are 
more than 25 percent. Runoff is rapid, and some areas 
receive water from soils that lie above them. The risk of 
erosion is high, 

This soil is used only for range. Seepage from irti- 
gated terraces has increased the amount of forage that 
grows in some drainageways, (Capability unit VIe-3, 
dryland; Shallow to Gravel range site, 10- to 14-inch 
precipitation zone) 


Laurel Series 


The Laurel series consists of somewhat poorly drained, 
calcareous soils that are more than 60 inches deep. These 
soils formed in loamy alluvium that contains a high 
amount of galt. The native vegetation consists mostly of 
inland salterass, kochia, western wheatgrass, alkali saca- 
ton, and greasewood. Elevation ranges from 3,000 to 3,400 
feet. The annual precipitation is 12 to 14 inches, the mean 
annual temperature is 45 to 47° F., and the frost-free 
season is about 125 days. These soils are mapped only in 
complexes with Hysham soils. 

In a typical profile the surface layer is grayish-brown 
loam 10 inches thick. The substratum is stratified light 
brownish-gray to light olive-gray loam, sandy loam, 
silty clay loam, and silty clay several feet thick. 

Permeability is moderate to moderately slow, and the 
available water capacity is 8 to 10 ches. The water table 
is at a depth of 60 to 72 inches most of the time, but 
seasonally it rises to within 36 inches of the surface. The 
organic-matter content is low, and the fertility is moder- 
ate. These soils are suited. to range. 

Typical profile of a Laurel loam, 1,285 feet. north and 
{75 feet east of the center of the NW14 of section, 26, 
T.3 N., R. 29 E.: 

Ap—0O to 10 inches, grayish-brown (2.5Y 5/2) loam, dark 
grayish brown (2.5¥ 4/2) when moist; weak gran- 
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ular structure beneath a fragile crust; hard when 
dry, frinble when moist, sticky and slightly plastic 
when wet; moderately calcareous; pH 8.8; many 
seams and nests of gypsum and other salts; gradual, 
wavy boundary, 

C1sa—10 to 24 inches, light brownish-gray (2.6Y 6/2) light 
silty clay loam, light olive brown (2. BY 5/3) when 
inoist; massive; very hard when dry, firm when 
moist, sticky and plastic when wet; moderately cal- 
careous; pH 9.0; many seams and nests of gypsum 
and other salts; gradual boundary. 

294 to 33 inches, olive-gray (5Y 65/2) silty clay, olive 
gray (5Y 4/2) when moist; massive; very hard 
when dry firm when moist; very sticky und very 
plastic when wet; moderately calcareous; pH 94; 
many seams of gypsum and other salts; clear, wavy 
boundary. 

TIC3—88 to 52 inches, light olive-gray (SY 6/2) heavy sandy 
loam, olive (SY 5/3) when moist; massive; bard 
when dry, friable when moist, nonsticky and slightly 
plastic when wet; weakly calcareous; pH 9.6; grad- 
nal, wavy boundary. 

I1C+—2 to 60 ine light olive-gray (5Y 6/2) sandy loam, 
olive (5 3) when moist; hard when dry, friable 
when mo nonsticky and slightly plastic when 
wet; weakly calcareous; pH 9.6; 80 percent, by 
volume, is pebbles, 
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Laurel soils range from 2.5Y to 5Y in hue; chroma is 2 or 
3. The pH ranges from 8.4 to 9.6. The horizon containing the 
greatest nmount of salfs occurs within 15 inches of the sur- 
face. This horizon is white when dry and is very porous. 
In some places many light yellowish-brown mottles occur 
below a depth of 15 inches. The C horizon consists of strata 
that are 8 to 6 inches thick and range from sandy loam to 
silty clay. Gravelly sand underlies these soils on river ter- 
races below a depth of 60 inches, 


Lavina Series 


The Lavina series consists of shallow, well-drained, 
gently sloping soils on uplands in the western part 
of the county. These soils formed in material weathered 
from weakly calcareous hard shale and sandstone. The 
native vegetation is mainly bluebunch wheatgrass, yucca, 
needle-and-thread, and western wheatgrass. Elevation 
ranges from 3,300 to 3,700 feet. Annual precipitation is 
12 to 14 inches, the mean annual temperature is 45° F., 
and the frost-free season is about 118 days. Lavina soils 
are associated with Wormser and Travessilla soils, and 
formed in the same kinds of rock material. 

Tn a typical profile, the surface layer is grayish-brown 
sandy loam and brown loam 6 inches thick. The subsoil 
is dark grayish-brown clay loam and dark-brown lght 
clay about 13 inches thick, Indurated sandstone lies at. 
a depth of 19 inches. 

Permeability is moderate, and the available water 
capacity is 2 to 3 inches. Fertility is low. Plant roots 
penetrate to the bedrock. 

Lavina soils are used mainly for range, but a few small 
areas are dryfarmed. 

Typical profile of Lavina loam, 2 to 4 percent slopes, 
100 feet south and 20 feet east of electric transmission 
line pole 215/3 near center of section 9, T. 1 N., R. 25 E.: 

A1I—0O to 2 inches, grayish-brown (10YR 5/2) sandy loam, 
dark brown (10YR 4/3) when moist; weak, medium, 
ermmb structure; soft when dry, friable when moist ; 
nonealeareous; PEL 7.3; gradual, smooth boundary. 

Al2—2 to 6 inches, brown (10YR 5/3) loam, dark brown 
(10YR 4/38) when moist; weak, medium, crumb 
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structure; slightly hard when dry, frinble when 
moist; noncaleareous; pH 7.3; gradual boundary. 
to 8 inches, dark grayish-brown (1OXR 4/2) clay 
loam, dark yellowish brown (10YR 4/4) when moist ; 
weak, coarse, blocky; slightly hard when dry, firm 
when moist, slightly sticky and slightly plastic when 
wet; moderately thick, continuous elay films on ped 
faces; distinct clay flow through the interior of peds; 
nonealeareous; pH 7.3; clear boundary. 

B22t—S to 19 inches, dark-brown (10YR 4/3) light clay, 
dark brown (10¥R 38/3) when moist; moderate, 
inedium, prismatic structure that breaks to strong, 
medium and fine, blocky; very hard when dry, very 
firm when moist, sticky and plastic when wet; mod- 
erately thick continuous clay films on all ped faces; 
nonealcareous; pH 7.4; clear, wavy boundary. 

R—19 inches, indurated sandstone. 


B21t—6 


The A horizon is sandy loam or loam 3 to 6 inches thick. 
The B horizon is clay loam to light clay 5 to 14 inches thick. 
Depth to unweathered shale and sandstone is 8 to 20 inches. 
The soil is free of lime, but the fragments of shale and sand- 
stone are underconted with lime. Partly weathered fragments 
of shale and sandstone occur where these soils are less than 
15 inches thick. 

Lavina loam, 2 to 4 percent slopes (lm).—This soil 
occupies smooth, broad ridges and shallow swales between 
deep valleys that drain sandstone and shale uplands. The 
profile is typical for the series. Included in mapping are 
Travessilla soils along valley rims and Wanetta soils in 
level areas where the depth to bedrock is more than 
20 inches. 

Slopes are dominantly 2 percent. Slopes of 3 and 4 
percent occur where drainageways cut through the valley 
rims. Runoff is slow. Nearly all precipitation enters the 
soil in the flats and shallow swales between low knolls 
and flat-topped ridges. A few of the deeper depressions 
are ponded when rain is heavy or snow melts. 

This soil is used for grazing beef cattle. Rangeland 
can be reseeded. (Capability unit VIe-8, dryland: 
Shallow Limy range site, 10- to 14-inch precipitation 
zone) 


Lismas Series 


The Lismas series consists of shallow, well-drained, 
moderately steep, calcareous clay soils on uplands. These 
soils formed in material weathered from platy shale. The 
native vegetation is western wheatgrass, blue grama, 
sagebr ish, and scattered greasewood, Elevation ranges 
from 3 ,000 to 4,500 feet, Annual precipitation is 12 to 15 
inches, the mean annual temperature is 45 to 47° F., and 
the frost-free season is about 125 days. These soils are 
associated with Pierre soils and Iyle soils. 

In a typical profile, the surface layer is light olive- gray 
clay 2 inches thick. The upper part of the ‘substratum is 
light olive-gray clay 8 inches thick. In the lower part of 
the substratum are a few threads of lime and crystals of 
gypsum. The substratum contains partly weathered shale 
chips ‘below a depth of 8 inches. Depth to shale is 10 
inches. 

Permeability is slow, and the available water capacity 
is 2 to 3 inches. Fertility is low. The risk of soil blowing 
is moderate to high on dry, bare soil. 

These soils are used only for range. 

Typical profile of Lismas clay, 15 to 35 percent slopes, 
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on a ditchbank on the east, side of the road, 475 feet south 
of the NW. corner of section 8, T. 2 N., R. 25 E.: 


Al—0O to 2 inches, light olive-gray (5Y 6/2) clay, olive gray 
(5Y 4/2) when moist; strong, very fine, granular 
structure; slightly hard when dry, firm when moist, 
very sticky and very plastic when wet; calcareous; 


pr S43; clear boundary. 
C1—2 to & inches, light olive-gray (SY 6/2) clay, olive gray 


4/2) 
etre y 
very 


when moist; moderate, medium, platy 

very hard when dry, very firm when 

ticky and very plastic when wet; weakly 
calcareous; pH 84; gradual, wavy boundary. 

C2—5 to 10 inches, light olive-gray (5Y 6/2) clay, olive gray 
(5¥ 4/2) when moist; strong, coarse, plaity struc- 
ture; very hard when dry, very firm when moist, 
very sticky and very plastic when wet; many partly 
weathered shale chips; moderately calcareous; pH 
8.4; a few lime nodules and coarse nests of gypsum; 
diffuse boundary. 

C38—10 to 18 inches, weathered platy shale chips; moderately 
ealcareous in spots; common lime nodules and crys- 
tals of gypsum; iron stains on shale chips; diffuse 
boundary. 

C4—1S inches, partly weathered and unweathered shale; cal- 
careous in spots; many gypsum crystals. 


Depth to shale ranges from 10 to 20 inches. The amount 
of cluy in all layers ranges from 45 to 65 percent, by volume. 
Lismas clay, 15 to 35 percent slopes (Ln).—This soil is 
on deeply eroded shale uplands. Sharp, closely spaced 
ges separate narrow, steep-sided coulees or drainage- 
ways. ‘The steeper soils have only a sparse cover of grass 
and sagebrush and some greasewood. Shale crops out on 
the steepest slopes, on ridge points, and on the sides of 
eroded cdrainageways. 

In the Pryor Creek drainage system, this soil occurs 
on the sides of drainageways and stream valleys that cut, 
through upland terraces. The terraces have a mantle of 
evavelly loam alluvium. The drainageways have cut 
through this thiek gravelly alluvium into the underlying 
clay shale, The ridges and drainageways slope steeply 
from the gravelly terrace edges to the floor of the main 
valleys. Scattered patches of gravel occur on the widest 
ridges. Pebbles and cobblestones are on the surface in 
some areas. 

_ Included with this soil in mapping are small areas of 
Hilly gravelly land. Also ineluded are areas of Pierre 
soils that have slopes of less than 15 percent and of other 
soils that have slopes of as much as 40 percent. Slopes 
are short. Runoff is rapid, and the risk of erosion is high. 
Moderate rill and gully erosion oceurs on the steep south- 
facing slopes and in overgrazed areas, 

This soil is used only for range. (Capability unit 
VIIs-1, dryland, Shale range site, 10- to 14-inch precipi- 
tation zone) ” 


Lohmiller Series 


The Lohmiller series consists of well-drained, nearly 
level to moderately sloping, caleareous soils on terraces, 
fans, and valley sides. These soils formed in clayey, 
stream-deposited alluvium, The native vegetation is eveen 
needlegrass, western wheatgrass, prairie junegrass, and 
sagebrush. Elevation ranges from 2,900 to 3,800 feet. The 
annual precipitation is 12 to 14 inches, the mean annual 
temperature is 45 to 47° F., and the frost-free season is 
120 to 180 days. These soils are associated with Kyle, 
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Hysham, and Haverson soils in the stream valleys and 
Elso and Midway soils on the shale uplands. 

In a typical profile, the plow layer is grayish-brown 
silty clay 9 inches thick. It is 2 mixture of the original 
silty clay loam surface layer, which was 2 inches thick, 
and the upper 6 to 7 inches of substratum. The substra- 
tum. is stratified calcareous clay, clay loam, loam, and 
fine sandy loam. The coarser textured layers occur in 
the deeper substrata. 

Permeability is moderately slow, and the available 
water capacity is 8 to 10 inches. The organic-matter con- 
tent and fertility are moderate. The risk of soil blowing 
is moderate. 

These soils are used for dry and irrigated farming. 
Wheat, barley, and hay are dryfarmed. Irrigated crops 
are sugar beets, corn for silage, small grains, and hay. 

Typical profile of cultivated Lohmiller silty cluy, 0 to 1 
percent slopes, 1,050 feet east and 125 feet north of the 
Ni corner of section 24, T. 1S., R. 25 E.: 


Ap1—oO to 2 inches, grayish-brown (2.5¥ 5/2) silty clay, dark 
grayish brown (2.5¥ 4/2) when moist; weak, medi- 
um, plity structure that breaks to strong, fine, gran- 
ular; slightly hard when dry, firm when moist, sticky 
and plastic when wet; moderately calcareous; pH 
8.4; clear, smooth boundary. 

Ap2—2 to 9 inches, grayish-brown (2.5Y 5/2) silty clay, dark 
grayish brown (2.5Y 4/2) when moist; strong, fine, 
angular bloeky structure; hard when dry, firm when 
moist, sticky and plastic when wet; moderately cal- 
careous; pH 8.4; clear, wavy boundary. 

C1—9 to 17 inches, light olive-gray (5Y 6/2) clay, olive (5Y 
4/3) when moist; weak, very coarse, blocky struc- 
ture; very hard when dry, very firm when moist, 
very sticky and very plastic when wet; strongly cal- 
eareous; pH 8.4; gradual, wavy boundary. 

C2—17 to 26 inches, light olive-gray (SY 6/2) clay, olive (SY 
4/3) when moist; moderate, medium, angular blocky 
structure; very hard when ary, very firm when 
moist, very sticky and very plastic when wet; 
strongly calearcous; pH 8.4; gradual, wavy bound- 
ary. 

C3—26 to 37 inches, pale-olive (SY 6/3) loam, olive (SY 5/3) 
when moist; massive; soft when dry, friable when 
moist, nonsticky and slightly plastic when wet; mod- 
erately calcareous; pH 84; gradual, wavy boundary. 

C4—87 to 42 inches, pale-olive (SY 6/3) heavy clay loan, 
olive (5Y 5/3) when moist; massive; slightly hard 
when dry, firm when moist, slightly sticky and plas- 
tie when wet; moderately calcareous; pH 8.4; grad- 
ual, wavy boundary. 

C5—42 to 60 inches, pale-yellow (5¥ 7/3) fine sandy loam, 
pale olive (5Y 6/3) when moist; massive; soft when 
dry, friable when moist, nonsticky and slightly plas- 
tic when wet; moderately calcareous; pH 8.4. 


Lohmiller soils range from 2.5¥ to 5¥ in hue. In value the 
soils range from 5 to T when dry and from 4 to 6 when moist. 
The A horizon ranges from silty clay loam to silty clay. The 
widest range of texture occurs in nearly level soils on stream 
terraces. Soils on gravel-capped uplands have pebbles on the 
surface. Very gravelly sand may occur at a depth of 20 to 40 
inches. 

Lohmiller silty clay loam, 3 to 7 percent slopes (Lo) — 
This soil is on fans, terraces, and valley sides above flood 
plains. Except for the silty clay loam surface layer, the 
profile is similar to that described as typical for the 
series. Slopes are mainly 3 to 4 percent on fans and 
terraces and 5 to 7 percent on valley sides. Short slopes 
of 8 to 12 percent occur just below the valley rims. This 
soil has the longest slopes of all the Lohmiller soils. Run- 
off is medium, and the risk of water erosion is moderate. 
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Some cultivated areas on the larger fans and valley sides 
have gullies and rills caused by runofl from surrounding 
uplands. 

This soil is used for dry and irrigated farming and 
for range. Wheat and barley are dryfarmed, Irrigated 
crops are small grains and hay. (Capability unit I1Te-2, 
ated ; TI Te-5, dryland; Clayey range site, 10- to 
14-inch precipitation zone) 

Lohmiller silty clay, 0 to 1 percent slopes (ir). —'This 
soil is on. bottom lands and tervaces. ‘The profile is similar 
to that described as typical for the series, but in places 
the substratum is gravelly loam below a depth of 36 
inches. The substratum is clay to a depth of 48 inches in 
old channel scars and in smal] depressions on terraces. 
Runoff is slow. The risk of soil blowing is moderate in 
cultivated areas. 

‘This soil is used for dry and irrigated farming and 
for range. Wheat, barley, and hay are dryfarmed. Teri- 
gated crops are sugar beets, corn for silage, small grains, 
and hay. (Capability unit, ITs-1, irrigated; ITTs-8, dry- 
land; Clayey range site, 10- to 14-inch “precipitation zone) 

Lohmiller soils, seeped, 0 to 2 percent slopes (\s)— 
This soil occurs in small areas on the irrigated terraces 
of the Yellowstone River Valley. The seepage is caused by 
overirrigation ancl Tmproper drainage. The water table 
is at a depth of 48 to 60 inches ‘during part of the 
growing season. A. few areas are naturally seeped by 
nearby ‘streams. ‘The profile is similar to the one described 
as typical for the series except that the substratum con- 
tains rust-colored mottles, and crystals of gypsum and 
other salts occur throughout the soil. Some very saline 
soils have a white salt crust on the surface late in winter 
and im Spring. Slopes are less than 1 percent on the 
terraces and 2 percent on the fans that lie below the 
irrigation. cane ls, Runoff is slow, and the risk of water 
erosion is slight. 

Salt-tolerant grasses ave grown for pasture on this 
soil. If the soil is reclaimed by leaching the salts, all 
adapted irrigated crops except dry beans can be grown. 
(Capability unit TIw-1, irrigated) 

Lohmiller-E]so complex, 4 to 15 percent slopes (Lt).— 
This complex occurs in large areas of wide valleys of 
intermittent streams in the northeastern a of the 
county. Tt is 45 percent Lohmiller silty clay loam, 35 
percent Elso clay loam, and 20 percent Shale outcrop, 
eroded terrace edges, and deep drainageways. The drain- 
ageways are severely eroded. Runoff is medium to rapid, 
and the risk of erosion is high. 

The Lohmiller soil is deep and occupies smooth fans, 
valley sides, and small terraces. Tt has slopes ranging 
from 4 to 10 percent and is deeply cut by dry stream 
channels and their short tributary gullies. Elso soil is 
shallow and occupies scattered knolls and low ridges that 
rise 8 to 15 feet above the surrounding Lohmiller soil. 
Slopes are dominantly 8 to 15 percent on the Elso soils. 
Shale crops ont on ridgetops and on stream bottoms 
where the underlying shale has been eroded. Included in 
mapping are areas of MeRae loam on fans and valley 
sides. These included areas may make up 10 percent of 
the mapped areas. 

This complex is used for range. Small areas of Lohmil- 
ler soil ave dryfarmed. (Capability unit [Ve-4, dryland ; 
Clayey range site, 10- to 14-inch. precipitation zone) 


SURVEY 


Lohmiller-Hysham silty clay loams, 0 to 1 percent 
slopes (lu)—These soils are on level bottom lands and 
terraces, mostly in the Yellowstone River Valley. Each 
soil makes up about half of any mapped area. The profile 
of each soil is similar to the one described as typical for 
its series, except that the surface layer is dark grayish- 
brown silty clay loam. The substratum of the Lohmiller 
soil contains salts. In cultivated areas the Hysham. soil 
occurs in patches 14 to 1 acre in size. Tt is hard and 
cloddy when plowed. The clods slake to a hard, glazed 
crust when wet. 

These soils are used for dryfarmed and irrigated smal] 
gvains, hay, and pasture. (Capability unit [Is-2, irri- 
gated ; IITs, dryland) 

Lohmiller silty clay, gravelly variant, 0 to 1 percent 
slopes (Lv)—This soil is on low terraces in the Yellowstone 
River Valley. The soil is occasionally flooded Jate im 
spring. The profile is typical for the series except that 
the surface layer is silty clay loam to silty clay, and the 
soil is only 20 to 40 inc! nes deep over loose, very gravelly 
sand. The surface layer is dark grayish brown where the 
soil is in slight t, depressions marked by old channels. In 
places a w ater table is within 36 inches of the surface 
during the irrigation season. Here the substratum con- 
tains rust-colored mottles and a few salt crystals, Short 
slopes of 2 percent occur in old channels that lie 1 to 2 
feet, below the terraces. Permeability is slow, and the 
available water capacity is 4 to 5 inches. a is slow. 

This soil is used for dry and irrigated farming and 
for range. Wheat and barley are dryfarmed. Irrigated 
crops are sugar beets, silage corn, small STAs, and 
hay. (Capability unit TTs-1, irrigated ; TITs-3, dryland ; 
Clayey range site, 10- to 14-inch precipitation zone) 


Maginnis Series 


The Maginnis series consists of well-drained to some- 
what excessively drained, very shallow, strongly sloping 
to very steep soils. These soils formed in materials 
weathered from hard, noncaleareous platy shale and. fine- 
grained sandstone. They wre extensive along the deep 
valleys in the southern part of the county. “The native 
vegetation is bluebunch wheatgrass, prairie junegrass, 
annual weeds, and skunkbush sumac. Elevation ranges 
from 8,500 to 4,800 feet. The annual precipitation is 14 to 
16 inches, and the frost-free season is 110 to 120 days. 
These soils are associated with Absarokee and Amherst, 
soils on uplands and Grail soils in valleys. 

In a typical profile, the surface layer, about 2 inches 
thick, is grayish-brown channery loam that contains 
shale and sandstone fragments. The subsoil is brown, 
very channery heavy clay loam about § inches thick, The 
top and bottom of the shale and sandstone fr gments are 
coated with clay. The substratum is shattered shale and 
sandstone at a depth of 10 inches. 

Permeability is moderately slow, and the available 
water capacity is 1 to 2 inches. The organic-matter con- 
tent is moderate, and fertility 1s low. Roots penetrate the 
upper bedrock through mats between sandstone and. shale 
plates. 

These soils ave used for dvyfarmed small grains and 
for range. 
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Typical profile of Maginnis channery clay loam, 7 to 
15 percent slopes, on bank along trail, 75 feet east of 
fence, 1,150 feet sonth and 1,635 feet west of NE. corner 
of section 3, T.3S., R. 25 E.: 


A—0 to 2 inches, grayish-brown (1OYR 5/2) channery loam, 
very dark grayish brown (1OYR 3/2) when moist; 
weak, fine, crumb structure; soft when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; 30 to 85 percent, by volume, is shale and sand- 
stone fragments % inch to 4 inches in diameter; 
noncaleareous; pH 6.5; clear, wavy boundary. 

B2—2 to 10 inches, brown (10¥R 5/8) very channery heavy 
clay loam, dark yellowish brown (10YR 4/4) when 
moist; 60 to 70 percent shale fragments, by volume; 
thin continuous clay films on upper and lower faces 
of the fragments; noncaleareons; pit 6.5; clear, 
wavy boundary. 

C1—10 to 18 inches, weathering sandy shale that hag small 
seams of bentonite. 

C2—13 to 27 inches, bentonite. 

C3—27 to 30 inches, hard sandy shale. 


Fragments of shale and sandstone, % inch to 4 inches in 
diameter, make up 5 to 40 percent of the A horizon and 50 to 
80 percent of the B horizon. Depth to bedrock is 4 to 15 
inches. These soils are noncalcareous throughout, 

Maginnis channery clay loam, 7 to 15 percent slopes 
({Ma).—This soil occurs on narrow ridges and the sides of 
deep drainageways. The areas are bands less than 50 
acres in size that lie along valley rims above steeper 
Maginnis soils. The soil profile is typical for the series. 
Slopes are dominantly 12 percent. Runoff is medinm to 
rapid, and the risk of erosion is moderate to high. 

This soil is used for dryfarmed small grains and for 
range. The cultivated areas normally are surrounded by 
areas of Amherst soils. (Capability unit VIIs-1, dry- 
land; Shallow Nonlimy range site, 15- to 19-inch precipi- 
tation zone) 

Maginnis channery clay loam, 15 to 35 percent slopes 
(Mc).—This soil is in the southern part of the county. It 
occurs along the sides and rims of deep valleys and drain- 
ageways and on shale uplands. The profile is similar to 
the one described as typical for the series. Included in 
mapping are areas of shale outcrops and thin soils under- 
Jain by shale. Also ineluded are overgrazed areas that 
are moderately eroded, Runoff is rapid and the risk of 
erosion is high. 

This soil is used only for range. (Capability unit 
VITs-1, dryland; Shallow Nonlimy range site, 15- to 
19-inch precipitation zone) 

Maginnis-Rock outcrop complex, 35 to 60 percent 
slopes (Mg)—This complex occurs on deeply dissected 
shale uplands south of the Yellowstone River Valley. It 
occurs on the steep sides of the valleys of large streams 
and short valleys of their tributaries. The areas range 
from 75 to 150 acres in size. 

The complex is 40 percent Maginnis channery clay loam 
and 60 percent Rock outcrop. The profile of the Maginnis 
soil is similar to the one described as typical for its series 
except that the surface layer is more than 50 percent shale 
fragments. Slopes are 35 to 50 percent on the Maginnis 
soil and 45 to 60 percent on the Rock outcrop. Shale frag- 
ments have accumulated below the vertical rock outcrops. 

This complex is used for range where slope and vegeta- 
tion permit. (Capability unit VIIs-1, dryland; Shallow 
Nonlimy range site, 15- to 19-inch. precipitation zone) 
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McKenzie Series 


The Mckenzie series consists of moderately well 
drained, nearly level, clay soils in dry lake basins, in un- 
dvained potholes, and on terraces. These soils formed in 
clay alluvium. The native vegetation is western wheat- 
grass, green needlegrass, prairie junegrass, and foxtail 
barley. Elevation ranges from 2,900 to 3,300 feet. The an- 
nual rainfall is 12 to 14 inches, the mean annual tempera- 
ture is 47° F., and the frost-free season is 120 to 126 days. 
These soils are associated with Vananda, Kyle, and Heldt 
soils. 

In a typical profile, the surface layer is gray silty clay 
and clay 5 inches thick. The substratum is gray to pale- 
olive clay several feet thick, A few, distinct, rust-colored 
mottles occur below a depth of 80 inches. 

Permeability is very slow and surface ponding occurs 
when snow melts or rain is heavy. Much of the ponded 
water evaporates before it can enter the soil. Dry, bare 
soil is highly susceptible to soil blowing. The available 
water capacity is § to 10 inches, and the fertility is 
moderate, 

McKenzie soils are used for range. 

Typical profile of McKenzie clay, 0 to 1 percent slopes, 
one-eighth mile north of the SE. corner of section 1, T. 3 
N., R. 23 E.: 


A—O to 1 inch, gray (SY 5/1) light silty clay, dark gray 

(5Y 4/1) when moist: moderate, very fine, bloeky 
structure; hard when dry, firm when moist, sticky 
and plastic when wet; moderately calcareous; pH 
8.4; clear boundary. 

AC—1 to 5 inches, gray (5Y¥ 5/1) clay, dark gray (5Y 4/1) 
when moist; moderate, medium to very fine, blocky 
structure; extremely hard when dry, extremely firm 
when moist, very sticky and extremely plastic when 
wet; moderately calcareous; pH 8.4; gradual bound- 
ary. 

G1—5 to 16 inches, gray (5¥ 6/1) clay, dark gray (5Y 4/1) 
when moist; under moderate pressure breaks to 
sharply angular fragments; extremely hard when 
dry, extremely firm when moist, very sticky and 
extremely plastic when wet; moderately calcareous ; 
pH 8.4; gradual boundary. 

C2—16 to 88 inches, gray (SY 5/1) clay, very dark gray 
(5¥ 8/1) when moist; under moderate pressure 
breaks to sharply angular fragments; extremely hard 
when dry, extremely firm when moist, very sticky 
and extremely plastic when wet; moderately cal- 
careous; DH 9.4; gradual boundary. 

C3—28 to 56 inches, light olive-gray (5Y¥ 6/2) clay, olive gray 

y 4/2) when moist; massive; extremely hard 
when dry, extremely firm when moist, very sticky 
and extremely plastic when wet; a few, faint, light 
yellowish-brown (2.5¥ 6/4) mottles; moderately ¢cal- 
careous; DEL 8.8; gradual boundary. 

C4—56 to 65 inches, pale-olive (SY 6/3) clay, and a few thin 
strata of clay loam, olive (SY 4/3) when moist; 
massive; very hard when dry, very firm when moist, 
very sticky and very plastie when wet; moderately 
caleareous; pH 9.4. 


McKenzie soils range from 1 to 3 in chroma. The A horizon 
is 2 to 6 inches thick. When ary, the surface hag cracks 1 to 
3 inches wide. Gypsum and other salt crystals may occur in 
the © horizon at any depth. On the outer margins of lake 
basins, the C horizon may have strata of loam and sandy 
loam below a depth of 48 inches. 


McKenzie clay, 0 to 1 percent slopes (Mk).—This soil 
occurs in the dry lake basin between Acton and Broad- 
view and west of Shepherd. Drainageways 1 to 2 feet deep 
carry runoff water into the basin. On the east side of these 
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drainageways are a few clay dunes 5 to 10 feet high and 
% acre to 2 acres in size, Included with this soil in 
mapping ave small areas of Vananda soils. 

This soil is well suited to range. Foxtail barley and 
annual weeds grow in drainageways and in areas ‘where 
water collects. In wet years hay ¢ can be cut, in some areas. 
(Capability unit VIw-2, dryland; Overflow range site, 
10- to 14-inch precipitation none) 


McRae Series 


The McRae series consists of deep, well-drained, nearly 
level to strongly sloping, calcareous soils on terraces, fans, 
and valley sides. These. "soils formed in loamy alluvium. 
The native vegetation is needle-and-thread, blue grama, 
broom snakew eed, western wheatgrass, big sagebrush, sil- 
ver sagebrush, and winter fat. Elevation ranges from 2,900 
to 4,000 feet. Annual precipitation is 12 to “4 inches, the 
mean annual temperature is 45 to 47° F., and the frost- 
free season is 120 to 180 days. McRae soils are associated 
with Hysham, Fort Collins, and Haverson soils in stream 
yalleys and with Bainville soils on shale uplands, 

In a typieal profile, the surface layer and subsoil are 
grayish-brown loam about 9 inches thick. The lower part 

of the subsoil is calcareous. The substratim is pale-yellow 
or pale-olive loam and fine sandy loam. It 1s strongly 
calcareous and contains a few, light-gray spots of lime. 

Permeability is moderate, and the available water 
capacity is 8 to 10 inches. The organic-matter content and 
fertility are moderate. 

These soils are used for dr y and irrigated farming and 
for range. Wheat, barley, and hay are dryfarmed. “Teri- 
gated crops are sugar beets, dry ‘beans, corn for silage, 
small grains, and hay. 

Typical profile of MeRae loam, 0 to t percent slopes, 

1,850 feet. south and 330 feet, east, of Wy, corner of section 
19, T. 4 N., R. 38 E.: 

Ap—0 to 5 inches, grayish-brown (2.5¥ 5/2) loam, dark gray- 
ish brown (2.5¥ 4/2) when moist: moderate, medium 
and thick, platy structure; slightly hard when dry, 
very friable when moist, nonsticky and nonplastic 
when wet: nonealcareous; pH 7.8; clear boundary, 

B—5 to 9 inches, grayish-brown (2.5Y 5/2) Joam, dark gray- 
ish brown ( y 4/2) when moist; moderate, medi- 
um, prismatic ructure: dark stains on ped faces; 
hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; calcareous in lower 
part; pI 84; clear boundary. 

Clca—9 to 84 inches, pale-yellow (5Y 7/3) loam, olive (SY 
H/8) when moist; massive; hard when dry, friable 
when moist, slightly sticky and slightly plastie when 
wet; strongly calcareous; a few light-gray spots of 
lime; pH 8.4; gradual boundary. 

C2—84 to 54 inches, pale-olive (SY 6/38) loam, olive (SY 5/3) 
when moist; massive; slightly hard when dry, very 
friable when moist, nonsticky and nonplastic when 
wet; strongly calcareous; pI 84; clear boundary. 

C38—54 to 76 inches, pale-olive (SY 6/3) fine sandy loam and 
stratified loam, olive (5Y 5/3) when moist; massive; 
slightly hard when dry, very friable when moist, 
nonsticky and nonplastic when wet; strongly cal- 
enreous; pH 8.4. 


The McRae soils range from 2.5Y to 5Y in hue and are 2 
or 3 in chroma. Texture in the C horizon yaries most in soils 
on sinall fans on the gravel-capped uplands und least in 
nearly level soils on stream terraces. Pebbles are scattered 
on the surface of soils on fans on gravel-capped uplands. 


SOIL SURVEY 


Depth to the Clea horizon is 4 to 9 inches, Depth to shale in 


some areas is 48 to 76 inches or more. 

McRae loam, 0 to 1 percent slopes (Mm) —This soil 
is on terraces and fans in valleys of rivers and large 
creeks, Slopes are less than 1 percent and runoff is slow. 
The risk of soil blowing is slight to moderate. The profile 
of this soil is typical for the series. Included with this soil 
in mapping are Fort Collins soils on large terraces. 

This soil is used for dry and trrig: ated farming and 
for range. (Capability unit T-1, irvigated ; IiIc-1, dry- 
land; Silty 2 range site, 10- to 14-inch ‘precipitation zone) 

McRae loam, 1 to 4 percent slopes (Mn).—This soil is 
on smooth fans and terraces in upland valleys and at the 
mouths of large valleys of streams tributary to the 
Yellowstone River. The profile is similar to that typical 
for the series. Gravel occurs on the surface in valleys that 
drain gravel-capped uplands. Slopes are mainly “2 per- 
cent. Slopes of 4 percent occur along large drainageways 
and on the peaks of fans. Runoff is ‘slow, and the risk of 

water erosion is shght. The risk of soil blowing is moder- 
ee Included in mapping are Haverson soils “that lie in 
irregularly shaped strips next to channels of intermit- 
tent streams. 

This soil is used for dry and irrigated farming. (Capa- 
bility unit Tfe—1, irrigated ; ITTe- 5, dryland ; Silty range 
site, 10- to 14- inch precipitation zone) 

McRae loam, 4 to 7 percent slopes (Mo).—This soil 
occurs in small areas on fans and sides of valleys along 
streams that are tributaries of the Yellowstone River, The 
profile ig similar to that typical for the series. A few 
pebbles occur on the surface where the valleys drain 
gravel-capped uplands. Slopes are 4 and 5 percent on the 
lower patts of the fans and 6 and 7 percent on the upper 
parts. Runoff is medium. The risk of water erosion and 
soil blowing is moderate. In some places this soil has been 
damaged by runoff from steep soils on uplands. 

This soil'is used for dry and irrigated farming and for 
range. Irrigated crops are small grains, hay, and pasture. 
(Cap: vbility unit ITTe-2, irrigated: ITe-5, dryland ; Silty 
range site, 10- to 14- inch precipitation zone) 

McRae loam, 7 to 15 percent slopes (Mr).—This soil 
is north of the Yellowstone River in deep valleys that are 
1 to 34 mile wide. It occupies valley sides and bottoms 
below steep shale and sandstone escarpments that form 
the valley rims. Soil areas are 200 to 400 feet wide and 
less than half a mile long. The profile of this soil is similar 
to the one described as typical for the series, but the depth 
to underlying shale ranges from 48 to 72 inches. Slopes 
are mainly 10 percent on the lower sides of the valleys 
and 15 percent immediately below the valley rims. Runoff 
is rapid. In some places, this soil has been damaged by rill 
erosion. Runoff water from the steep uplands crosses most 
areas, 

This soil is suited to range. The less steep areas of this 
MeRae soil are dryfarmed. (Capability unit [Ve4, dry- 
land; Silty range site, 10- to 14-inch precipitation one) 

McRae-Bainville loams, 7 to 15 percent slopes (Ms)}.— 
These soils occur in deep valleys that are rimmed by steep 
shale and sandstone escarpments. The valleys are 14 to 34 
mile wide. A few deep coulees extend from the valley bot- 
tom to the base of the valley rim. Erosion is active in the 
large coulees. The mapped areas are 30 to 60 percent 
McRae soils, 20 to 50 percent Bainville soils, and the vest 
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Worland soils. Each soil has a profile similar to that typi- 
cal for its series. The shallow Bainville soil occupies 
scattered, isolated ridges, knolls, and hills. Rock crops out 
in areas of Bainville soil. Slopes of the Bainville soil are 
short and 10 to 15 percent, and runoff is rapid. The deep 
McRue soils are in drainageways and on gravelly fans and 
valley sides between the areas of Bainville soils. Some 
gravel is mixed into McRae soils that are below gravel- 
capped terraces on uplands, The McRae soils have slopes 
of 7 to 10 percent and medium runoff. 

These soils are used for range. (Capability unit, TVe~4, 
dryland; Silty range site, 10- to 14-inch pr ecipitation 
zone 

ie loams, 0 to 1 percent slopes (Mi).— 
These soils occur on terraces and fans, mostly in the dry 
Iake basin south of Broadview. The mapped areas are 55 
to 75 percent McRae soils and 25 to 45 percent. Hysham 
soils. Included in mapping are small patches of Lohmiller 
soils, Also included are areas of Hysham silty clay loam 
in swales and partly filled, level stream channels. Each 
soil has a profile similar to the one described as typical 
for its series. 

The cultivated Hysham soil has a gray surface layer 
and is hard and cloddy. When this soil is wet, the clods 
slake to a glazed crust. In uncultivated areas of Hysham 
soil, plant g “growth is stunted and cover is sparse. Slopes 
are leas than 1 percent, and runoff is slow. The risk of soil 
blowing is slight on the McRae soil. 

These soils are used for dry and irrigated farming and 
for range. Wheat and barley are dryfarmed. Trrig gated 
crops are sugar beets, silage corn, small grains, and. hay. 
(Capability ‘unit ITs-2 , itrigated ; TITs-8, dryland; Silty 
range site, 10- to 14- inch precipitation zone) 

McRae-Hysham loams, 1 to 3 percent slopes (Mv).— 
These soils are scattered in small areas on fans of small 
stream valleys north of the Yellowstone River. The 
mapped areas are 55 to 65 percent McRae soils, 20 to 30 
percent ILysham soils, and about 15 percent Haverson 
soils, Each goil has a profile similar to the one described 
as typical fer its series. Cultivated Hysham soil is hard 
and cloddy, but the clods slake to a glazed crust. when wet. 
Slopes are mainly 2 and 3 percent. Runoff is slow on the 
McRae soil and medinm on the Eysham soil. The risk of 
soil blowing and water erosion is slight onthe McRae soil. 

These soils are used for dry and irrigated farming and 
for range, (Capability unit TTe-1, invigated ; TITe- 5, dry- 
land; Silty range site, 10- to 14- inch precipitation zone) 

McRae-Hysham loams, 3 to 6 percent slopes (Mv).— 
These soils occur on valley sides. Mapped areas are 70 to 
80 percent McRae soils and 20 to 80 pereent Hysham soils. 
Each soil has a profile similar to the one described as typi- 
cal for its series. Slopes are mainly 5 percent and 250 feet 
long. Runoff is medium. The risk of water erosion is 
moderate on the McRae soil. 

These soils are used for dry and irrigated farming and 
for range, Shallow-rooted crops are suited to the Hysham 
soil. (Capability unit [{Te-2, irrigated; TITe~5, dryland; 
Silty range site, 10- to 14-inch precipitation zone) 


Midway Series 


The Midway series consists of well-drained, sloping to 
moderately steep, calcareous soils on eroded uplands. These 
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soils are less than 20 inches deep over partly weathered 
clayey shale, The native vegetation is grasses and forbs, A 
few pine trees and skunkbush sumac grow on the steep 
north-facing belles and in the deepest “coulees. Elevation 
ranges from 2 900 to 4,100 feet. The annual precipitation 
is 13 to 14 inches, the mean annual temperature is 45 to 
47° F., and the frost-free season is 118 to 130 days. Mid- 
way soils are associated with Bainville, Elso, and Razor 
soils. 

In a typical profile, the surface layer is pale-olive clay 
loam 6 mches thick. It is directly underlain by a pale- 
yellow heavy clay loam substratum that contains many 
chips of partly weathered shale. Depth to shale is 10 to 20 
inches. 

Permeability is slow, and the available water capacity 
is 2 to 4 inches, The organic-matter content and fertility 
are low. 

Midway soils are used mostly for range. In some areas 
wheat and barley are dryf: urmed ina crop-fallow system. 

Jy profile of Midway clay loam, 4 to 7 percent 
slopes, 2,000 feet, south and'1,700 feet west of the NE. 
corner of section 5, T.5 N., R. 35 E.: 

Ap—0 to 6 inches, pale-olive (SY 6/8) clay loam, olive (5Y 
5/4) when moist; moderate, medinm, platy structure 
that breaks to weak, fine, granular; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; moderately calcareous; 
pIl 8.4; gradual, wavy boundary. 

Ci—6 to 12 inches, pale-yellow (SY 7/3) heavy clay loam, 
olive (5Y 5) when moist; strong, medium, platy 
structure; hard when dry, firm when moist, sticky 
and plastic when wet; many partly weathered shale 
chips; moderately caleareous; pH 8.4; gradual, wavy 
boundary. 

C2—12 to 80 inches, pale-olive (5¥ 6/3), partly weathered 
platy shale, pale olive (5¥ 6/3) when moist; lime 
coatings on the under side of shale chips; strongly 
calcareous; pH 8.4; wavy boundary. 

C38—80 inches, platy shale. 


Midway soils range from 2.5Y to 5Y in hue and from 2 to 
4 in chroma, The C horizon is 35 to 45 percent clay. 

Midway-Razor clay loams, 4 to 7 percent slopes 
(Mw).—These soils are on undulating to rolling uplands 
that separate major valleys. About 70 percent of the unit 
is Midway clay loam, and 30 percent is Razor clay loam. 
Each soil has a profile similar to the one described as 
typical of its series. The Midway soil is on the crest and 
sides of ridges and hills. The Razor soil is on the low, 
broad ridges and knolls and the smooth hollows between 

the ridgesa ancl hills. It has slopes of 4 to 6 percent. Included 

with these soils in mapping are areas of Midway soil that 
have slopes of 7 to 10 percent. Runoff is medium, and the 
risk of water erosion is moderate. 

These soils are suited to range and to wheat and barley 
dryfarmed in a crop- -fallow system. (Capability unit 
IVe+4, dryland; Clayey range site, 10- to 14-inch pre- 
cipitation zone) 

Midway-Shale outcrop complex (My)—The Midway 
soil lies in patches around Shale outcrop in deep, narrow 
valleys rimmed by shale escarpments, in deep drainage- 
ways, and on eroded ridges, pinnacles, and buttes. 

The complex consists of 50 percent Midway clay loam, 
25 percent Shale ontcrop, and 25 percent Lohmiller and 
Bainville soils. The Midway and Bainville soils lie on the 
broader ridgetops and knolls that are not separated by 
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deep drainageways. These soils have slopes of 5 to 25 per- 
cent. Shale outcrop oecurs on nearly vertical valley 11ms, 
on the walls of deep valleys, and on sharp ridges and 
pinnacles that are separated by deep, narrow drainage- 
ways. Slopes are 25 to 50 percent. Included in mapping 
aveas where shale crops out are thin layers of sandstone 
that break off in slabs and are scattered on lower slopes 
of the valleys. Lolhmiller soils ave on the lower sides and 
bottom of the widest valleys and have slopes of 5 to 15 
percent. 

Runoff is rapid, and water erosion is active where shale 
crops out. These areas contribute large amounts of runoff 
water and silt to the intermittent streams that drain into 
the Yellowstone River, This complex erodes easily where 
the plant cover is removed. ; 

This complex is used for range. (Midway soil is in 
capability unit VIe-4, dryland; Thin Clayey range site, 
10- to 14-inch precipitation zone; Shale outcrop is in 
capability unit VIIs-3, dryland; Shale range site, 10- to 
14-inch precipitation zone) 


Oburn Series 


The Oburn series consists of well-drained, level to 
gently sloping soils on high terraces. These soils formed 
in. clayey alluvium and are underlain by very gravelly 
sand. The native vegetation is mainly western wheatgrass, 
prairie junegrass, Sandberg bluegrass, sagebrush, and 
sagewort. Elevation ranges from 5,200 to 4,500 feet. The 
annual precipitation is 14 to 16 inches, the mean annual 
temperature is 42 to 44° I., and the frost-free season is 
about 122 days. Oburn soils are associated with Shaak, 
Shonkin, and Danvers soils. 

In a typical profile, the surface layer is brownish-gray 
silt loam. 6 inches thick. The subsoil is dark grayish-brown 
silty clay and dark-brown clay 18 inches thick. The 
caleareous substratum is light brownish-gray clay in the 
upper part and very gravelly loam or sandy loam in the 
lower part. Lime and crystals of gypsum occur at a depth 
of 14 inches. 

Permeability is slow, and the available water capacity 
is 5 to 7 inches. The risk of water erosion and soil blowing 
is low. The fertility is high. 

These soils are used for dryfarming and for range. 

Typical profile of Oburn. silt loam, 0 to 1 percent slopes, 
150 feet, south and 125 feet east of the N14 corner of sec- 
tion 9, T. 2 S., R. 27 E.: 

A2i—0 to 1. inch, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (1OYR 3/2) when moist; weak, 
thin, platy structure; soft when dry, friable when 
moist, nonst y and nonplastie when wet; a few 
pebbles; pH 7.8; clear, smooth boundary. 
to 6 inches, light brownish-gray (10YR 6/2) silt 
loam, dark grayish brown (1OYR 4/2) when moist; 
strong, thin, platy structure that breaks to weak, 
fine, crumb; soft when dry, friable when moist, non- 
sticky and nonplastic when wet; when dry, structure 
plates are light gray (10YR 7/2) on top and light 
brownish gray (10Y¥R 6/2) on bottom; a few peb- 
bles; nonertlearcous; pH 7.8; abrupt, smooth bound- 
ary. 
B1—6 to 7 inches, dark grayish-brown (1OYR 4/2) silty clay, 

dark brown (10YR 3/83) when moist; strong, very 
fine, subangular blocky structure arranged as medi- 
vm plates; very hard when dry, firm when moist, 
sticky and very plastic when wet; structure plates 


A22—1 
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are light brownish gray (LOYR 6/2) when dry and 
are coated with silica; noncalcareous; DH 7.8; clear, 
wavy boundary. 

B21t-—T to 10 inches, dark grayish-brown (1OYR 4/2) clay, 
dark brown (10YR 3/3) when moist; strong, medi- 
un, columnar structure; thin, gray cap on some of 
the prisms: very hard when dry, firm when moist, 
sticky and very plastic when wet; thick, continuous 
clay films on all ped fitces; phint roots between the 
structure columns; pF 7.8; clear, wavy boundary, 

B22t—10 to 14 inches, dark-brown (JOYR 4/3) clay, dark 
brown (10¥R 38/3) when mois strong, medium and 
coarse, prismatic structnre; extremely hard when 
dry, firm when moist, sticky and very plastic when 
wet; thick, continuous clay films on all ped faces; 
nonealcareous; pI 7.8; gradual, wavy boundary. 

B3—14 to 19 inches, grayish-brown (2.5Y 5/2) clay, dark 

grayish brown (2.5¥ 4/2) when moist; weak, coarse, 

nitic structure that breaks to moderate, medium, 

; extremely hard when dry, firm when moist, 

sticky and very plastic when wet; moderately cal- 
careous; pH $8.4; gradual boundary. 

Clea—19 to 24 inches, light brownish-gray (2.5Y 6/2) clay, 
grayish brown (2.5¥ 5/2) when moist; weak, medi- 
um, prismatic strncture that breaks to weak, medium, 
blocky; extremely bard when dry, firm when moist, 
sticky und very plastic when wet; moderately c 
carcous; common lime films and nodules; a few peb- 
bles having lime undercrusis; pH 9.0; gradual 
boundary. 

C2—~24 to 36 inches, light brownish-gray (2.5Y 6/2) clay, 
grayish brown (2.5Y 5/2) when moist; weak, medi- 
mu, prismatic structure that breaks to weak, medi- 
um, blocky; hard when dry, firm when moist, sticky 
and very plastic when wet; moderately calcareous; 
commen, fine nodules and threads of lime; peds 
couted with crystals of gypsum; pH 9.0; clenr, ir- 

: regular boundary, 

IIC3—86 to 40 inches, very gravelly loam that is 60 percent 
pebbles, by volume, 

IIC4—40 to 60 inches, very gravelly sandy loam that is 75 
percent pebbles, by volume, 

Oburn soils range from 10YR to 2.5Y in hue and from 2 to 

4 in chroma. In cultivated fields, the Ap horizon is clay loam 

and is cloddy. The A horizon ig loam or silt loam 3 to 7 

inches thick, The B horizon is 10 to 18 inches thick. Barth- 

filled gravel is below a depth of 30 inches. Scattered pebbles 
occur in all horizons in places, 

_Oburn-Shaak complex, 0 to 1 percent slopes (Oh) — 
This complex occurs on smooth terraces that are underlain 
by very gravelly sand. The complex is 55 percent Oburn 
sult loam and 45 percent Shaak silty clay loam. Each soil 
has the profile typical for its series. The Oburn soils occur 
im areas where runoff is slow, and the Shaak soils occur in 
areas that are well drained. Water erosion or soil blowing 
is not a hazard, but the Oburn soil may be ponded for 
several days after snow melts or after heavy rain. In- 
cluded in mapping are Shonkin and Tydro soils in 
potholes. 

_ This complex is suited to wheat and barley dryfarmed 

in a crop-fallow system. (Capability unit IIs—4, dryland; 

Silty range site, 15- to 19-inch precipitation zone) 

Oburn-Shaak complex, 1 to 4: percent slopes (Os).— 

- ° H : 

These soils are on high terraces that are drained by broad 

drainageways less than 10 feet deep. The soils are under- 

lain by very gravelly sand. The complex is 40 percent 

Oburn silt loam, 80 percent Shaak silty clay loam, and 

30 percent Danvers, Shonkin, and Hydro soils. The pro- 

file of each soil has the minimum range of features for its 

series, The Oburn and Shonkin soils are in troughs and 
ave nearly level, and the Shaak and Danvers soils are on 


YELLOWSTONE COUNTY, MONTANA 


crests and have 2 percent slopes in most places. Some 
slopes of 4 percent occur on terrace edges that are cut by 
the main drainageways. Runoff is medium on the Shaak 
soil and slow on the Oburn soil. ‘The Shonkin soil may be 
ponded for several days after snow melts in spring. 

This complex is suited to wheat and barley dryfarmed 
in a crop-fallow system and to range. (Capability unit 
Is4, dryland; Silty range site, 15- to 19-inch precipita- 
tion zone) 


Pierre Series 


The Pierre series consists of moderately deep, sloping to 
moderately steep clay soils that formed in material 
weathered from underlying platy clay shale. These soils 
oceur on uplands in the southeastern and northeastern 
parts of the county and east of Acton. The native vegeta- 
tion is mainly western wheatgrass, green needlegrass, and 
sagebrush, Elevation ranges from 3,200 to 4,600 feet, and 
the annual precipitation 1s 11 to 14 inches. Pierre soils are 
associated with Lismas, Vananda, and Kyle soils, 

In a typical profile, the surface layer is ight olive- 
brown silty clay and clay 4 inches thick. The subsoil is 
olive clay 6 inches thick. The substratum is strongly 
calcareous olive clay that contains light-gray specks and 
mottles of lime. The lower substratum contains fine shale 
chips and some crystals of gypsum. Depth to shale bed- 
rock is 31 inches. 

Permeability is slow, and the available water capacity 
is 3 to 6 inches. The risk of soil blowing is moderate to 
high, and the fertility is moderate. 

Pierre soils are suited to dryfarmed small grains and 
to range. 

Typical profile of Pierre clay, 4 to 7 percent. slopes, 
about 1,500 feet east of the NW. corner of section 9, T. 2 
N., R. 25 E., about 50 feet south of road: 

A1I—O to 2 inches, light olive-brown (2.5¥ 5/8) silty clay, 
olive brown (2.5Y 4/3) when moist; strong, fine, 
granuliy structure; very hard when dry, friable 
when moist, sticky and plastic when wet; weakly 
calcareous; pH 8.4; clear, smooth boundary. 

Al2—2 to 4 inches, light olive-brown (2.5Y 5/3) clay, olive 
brown (2.5¥ 4/38) when moi trong, very fine, 
subangular blocky structure; e mely hard when 
dry, firm when moist, sticky and very plastic when 
wet; strongly calcareous; pH 8.4; gradual, wavy 
boundary. 

B2—4 to 10 inches, olive (5Y 5/3) clay, olive (5Y 4/8) when 
inoist; strong, fine, blocky structure; extremely hard 
when dry, firm when moist, sticky and plastic when 
wet; strongly calcareous; pH S84; gradual, wavy 
boundary, 

C1—10 to 16 inches, olive (SY 5/3) clay, olive (SY 4/8) when 
moist; moderate, fine and mediuin, bloeky structure; 
extremely hard when ary, firm when inoist, sticky 
and very phistic when wet; a few fine nodules of 
lime; strongly calcarcous; pH S43; gradual, wavy 
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boundary. 
C2—16 to 19 inches, olive (SY 5/3) clay, olive (SY 4/3) when 
moist; very weak, course, blocky structure; ex- 


tremely hard when dry, firm when moist, sticky and 
very plastie when wet; a few fine chips of shale; 
strongly calcareous; pI 8&4; gradual boundary. 

C3—19 to 24 inches, olive-gray (SY 5/2) clay, olive (5Y 4/8) 
when moist; massive; many unweathered and 
wenthered chips of shale; strongly calcareous; pl 
S43; gradual, wavy boundary. 

CiA—24 to 31 inches, gray and dark- y (SY 5/1 and 4/1) 
clay shale, very dark gray (5Y¥Y 3/1) or black (5Y 
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2/1) when moist; common nests an@ seams of gyp- 
sum; gradual boundary, 
C5—81 inches, clay shale. 

The soil ranges from 2.5Y to 5Y in hue and is 2 to 8 in 
chroma, Shale chips may oceur at a depth of 10 inches or 
less. Depth to shale bedrock ranges from 20 to 40 inches. 

Pierre clay, 4 to 7 percent slopes (Pc).—This soil oceurs 
on uplands throughout: the county. It formed in clay 
shale. Smooth ridges and hills are separated by shallow, 
widely spaced, well-grassed drainageways 15 to 25 feet 
deep. The profile is typical for the series. On the terraces 
south of the Yellowstone River, rounded pebbles are 
scattered on the surface. Slopes are dominantly 6 percent, 
runoff is medium, and the risk of water erosion is moder- 
ate. Included in mapping are Kyle soils, shale outcrops, 
and patches of Lismas soils that have pebbles on the 
surface. 

This soil is suited to range and dryfarmed small grains. 
(Capability unit [Ve-5, dryland; Clayey range site, 10- 
to 14-inch precipitation zone) 

Pierre-Lismas clays, 7 to 15 percent slopes (?!)—These 
soils occupy areas 20 to 200 acres in size on dissected shale 
uplands. Narrow ridges and steep hills are separated by 
deep, narrow drainageways. The unit is 55 percent 
Pierre clay and 35 percent Lismas clay. Each soil has a 
profile similar to the one typical for its series. The Pierre 
soil has 7 to 10 percent slopes and occurs on the crests of 
broad vidges and hills. The Lismas soil has 10 to 15 per- 
cent slopes and occurs on sharp, narrow ridges and the 
sides of narrow, deep drainageways. Shale crops out on 
the bottom of the deepest drainageways. Runoff is rapid, 
and the risk of water erosion is moderate. Included with 
these soils in mapping are small spots of IXyle soils at 
the heads of drainageways. 

These soils ave used for range. (Pierre clay is in capa- 
bility unit VIe-4, dvyland; Clayey range site, 10- to 
14-inch precipitation zone; Lismas clay is in capability 
unit VIIs-1, dryland; Shale range site, 10- to 14-inch 
precipitation zone) 


Razor Series 


The Razor series consists of well-drained, moderately 
deep, gently sloping to sloping soils on shale uplands. 
The soils are on broad ridgetops and on shallow, concave 
slopes between ridges and knolls. The soils formed in 
material weathered from platy shale. The native vegeta- 
tion is mainly western wheatgrass, green needlegrass, and 
sagebrush. Elevation ranges from 3,000 to 3,800 feet. The 
annual precipitation is 12 to 14 inches, the mean annual 
temperature is 45 to 47° F., and the frost-free season is 
120 to 128 days. Razor soils are associated with Bainville, 
Elso, and Midway soils. 

In a typical profile, the surface layer is pale-brown 
heavy loam 3 inches thick. The subsoil is brown clay loam 
abont 8 inches thick. The calcareous substratum is light 
yellowish-brown clay loam that contains light-gray specks 
of lime and some shale fragments. Depth to shale is 
about 29 inches, 

Permeability is moderately slow, and the available 
water capacity is 4 to 6 inches, The organic-matter con- 
tent and fertility are moderate. ; 
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These soils are suited to range and to wheat and barley 
dryfarmed in a crop-fallow system. 

Typical profile of Razor clay loam, 2 to 7 percent 
slopes, about 75 feet. north and 800 feet west of the SE. 
corner of section 82, T. 2 N., R. 24 E.: 


A1—0 to 3 inches, pale-brown CLOYR 6/3) heavy Joram, dark 


brown (10¥R 38/3) when moist; moderate, fine, 
granular structure; soft when dry, friable when 


moist, slightly sticky and slightly plastic when wet; 
noncaleareous; pH 7.8; clear, smooth boundary. 


B21t—-8 to 4 inches, dark-brown (10YR 4/3) heavy clay 
Joam, dark brown (10YR 8/8) when moist; weak, 
medium, prismatie strnucture that breaks to strong, 


very fine, subangular blocky; hard when dry, firm 
when moist, sticky and plastic when wet; mod- 
erately thick, patchy clay films on ped faces; non- 
caleareous; pl 7.3; clear, boundary. 

B28t—5 to 8 inches, brown (10¥YR 5/3) heavy clay loam, 
dirk brown (10YR 4/3) when moist; moderate, 
medium, blocky structure; very hard when dry, very 
firm when mois y and very plastic when 
wet; moderately thick, patchy clay films on ped 
faces; moderately caleareous; pH $4; clear, wavy 
boundary. 

B8ea—S to 11 inches, pale-brown (10YR 6/3) clay loam, 
yellowish brown (10YR 5/4) when moist; moderate, 
medium, prismatic str re; hard when dry, very 
firm when moist, very sticky and very plastic when 
wet; 1 few fragments of weathered shale; strongly 
calearcous; pH &4; gradual, wayy boundary. 

C1—11. to 18 inches, light yellowish-brown (2.5¥ 6/8) clay 
loam, grayish brown (2.5¥ 5/2) when moist; mas- 
sive; hard when dry, very firm when moi: very 
sticky and very plastic when wet; common lime 
nodules and shale fragments; strongly calcareous; 
pH St; gradual, wavy boundary, 

C2---18 to inches, clay loam and lime-coated platy shale; 
plates 44 to Y% inch thick; pH $4. 

C8—29 to 59 inches, fractured sandy and clay loam shale; 
weakly calcareous. 


Razor soils range from 10YR to 5Y in hne. Chroma ranges 
from 2 in the A and B horizons to 4 in the C3 horizon, In 
value, the C8 horizon is 6 or 7 when dry und 5 or 6 when 
moist. The A horizon is loam to clay Jonm. The B horizon 
is 4 to 10 inches thick. Depth to the ealeareous layer ig 8 to 
10 inches, and to shale, 20 to 40 inches. 

Razor clay loam, 2 to 7 percent slopes (Ra).—This soil 
occurs on broad, low ridges and knolls at the head of 
major drainageways on uplands. The areas are 10 to 35 
acres in size, The profile is typical for the series. In places 
the soil is underlain by siltstone and sandy shale. Slopes 
are dominantly 5 percent, and local relief is about 20 
feet. Runoff is slow to medium, and the risk of erosion 
is moderate on cultivated soil, 

This soil is suited to wheat and barley dryfarmed in 
a crop-fallow system and to range. (Capability unit 
Ilfe-5, dryland; Clayey range site, 10- to 14-inch pre- 
cipitation zone) 

Razor-Cushman complex, 2 to 4 percent slopes (Rc)— 
This complex occurs between major drainageways on 
uplands in the northern part of the county. The drainage- 
ways are broad and well grassed. Slopes are dominantly 
2 to 8 percent and local relief is low. Runoff is slow, and 
the risk of water erosion and soil blowing is slight. 

The complex is 60 percent Razor clay loam and 40 
percent, Cushman loam. Each soil has a profile similar 
to the one typical for its series except that the Razor 
soil has a surface layer 4 to 5 inches thick, is noncalcare- 
ous to a depth of 15 inches, and is more than 40 inches 
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deep in some areas. Included in mapping are Worland 
soils where sandstone layers form part of the underlying 
bedrock, 

This complex is suited to small grains dryfarmed in a 
crop-fallow system and to range. (Capability unit ITTe—5, 
dryland; Razor soil is in Clayey range site, 10- to 14-inch 
precipitation zone; Cushman soil is in Silty range site, 
10- to 14-inch precipitation zone) 


Riverwash 


Riverwash (Re) occurs on the flood plains of the Yellow- 
stone and Bighorn Rivers and Clarks Fork of the 
Yellowstone River. It consists of sand and gravel bars 
adjacent to the stream channel. The areas are unstable 
and frequently flooded. The risk of soil blowing is very 
high from late in summer until early in spring. The 
native vegetation consists of a few willows and annual 
weeds of no forage value. 

This land type is suited only to wildlife, mainly water- 
fowl. (Capability unit VITIs—1, dryland) 


Rock Land 


Rock land (Rk) occurs throughout the uplands, mainly 
north of the Yellowstone River. The largest area is the 
rimrock that extends from the north edge of Billings to 
the county line west of Laurel. It consists of barren or 
nearly barren rock that crops out along the rims of deep 
valleys. The typical outcrop is 50 to 100 feet high and 
consists of a layer of hard sandstone 50 to 75 feet thick 
and of one or more layers of soft shale. Soil material 
weathered from the shale and sandstone lies mixed with 
slabs and blocks of sandstone at the base of the cliffs. 
The native vegetation is sparse skunkbush, yucca, bunch- 
grass, ponderosa pine, and juniper trees. Included in 
mapping are Worland, Bainville, and Travessilla soils 
that lie in bands 50 to 400 feet wide along the cliff tops. 

This land type is suited only to wildlife. (Capability 
unit VITIs-1) 


Ryegate Series 


The Ryegate series consists of gently sloping to sloping, 
well-drained, moderately deep soils on uplands. They 
formed in sandy material weathered from sandstone. ‘The 
native vegetation is grasses, sagebrush, and skunkbush 
sumac. Elevation ranges from 3,300 to 4,400 feet. The 
annual precipitation is 12 to 14 inches, the mean annual 
temperature is 45 to 47° I*., and the frost-free season is 
about 125 days. Ryegate soils are associated with Lavina, 
Worland, and Travessilla soils. 

In a typical profile the surface layer is grayish-brown 
fine sandy loam 4 inches thick. The subsoil is brownish 
fine sandy loam and heavy sandy clay loam 13 inches 
thick. The caleareons substratum is light yellowish-brown 
loam. Depth to sandstone bedrock is 30 inches. 

Permeability is moderately slow, and the available 
water capacity is 3 to 5 inches. The risk of soil blowing 
is moderate. The organic-matter content and fertility are 
moderate. 

These soils are used for dryfarming and for range. 
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Typical profile of Ryegate fine sandy loam, 2 to 4 per- 


cent slopes, 65 feet south and 35 feet east of the NW. 
corner of section 10, T. 1 N., R. 25 Te.: 


A1—0 to 4 inches, grayish-brown (10YR 5/2) fine sandy loam, 
dark brown (10YR 3/3) when moist; weak, medium, 
platy structure that breaks to moderate, fine, granu- 
lar; slightly hard when dry, very friable when 
moist; abundant, clear sand grains; pH 7.3; abrupt 
boundary. 

B1i—t to 9 inches, brown (10YR 5/3) heavy fine sandy loam, 
dark brown (10YR 3/3) when moist; moderate, 
medium, prismatic structure; hard when dry, very 
friable when moist; pH 7.3; Gear boundary. 

B21t— to 14 inches, yellowish-brown (10¥R 5/4, coated) 
(1O¥R 5/6, crushed) heavy sandy clay loam, dark 
yellowish brown (10YR 8/4) when moist; strong, 
medium and coarse, prismatic structure that breaks 

[oOo moderate, medium, blocky; very hard when dry, 

friable when moist, sticky and plastic when wet; 

moderately thick, continuous clay films on ped faces; 
pH 7.3; gradual, wavy boundary. 

B22t—14 to 17 inches, brown (10¥R 5/3) heavy sandy clay 

oam, dark yellowish brown (10YR 4/4) coated, or 

yellowish brown (10YR 5/4) crushed, when moist; 
strong, medium and coarse, prismatic structure that 
reaks to moderate, medium, blocky; very hard when 
dry, friable when moist, sticky and plastic when wet; 

moderately thick clay films on ped faces; pH 7.8; 

clear, irregular boundary. 

Cea—17 to 25 inches, light yellowish-brown (2.5Y 6/3) loam 

hat has pockets of sandy loam, light olive brown 

(2.5Y 5/38) when moist; weak, coarse, prismatic 
structure that breaks to weak, medium, blocky; very 
hard when dry, friable when moist; strongly cal- 
: careous; pH 84; abrupt, wavy boundary. 
R—25 inches, indurated sandstone. 
; Ryegate soils range from 10¥R to 2.5Y in hue and from 
2 to 4 in chroma. The B horizon is 9 to 14 inches thick. Depth 
to the Cea horizon is 15 to 19 inches. Soils that are shallow 
over sandstone are noncalcareous in some areas. A few sand- 
stone fragments may occur at depths of more than 15 inches. 
Depth to sandstone is 20 to 40 inches. 

; Ryegate fine sandy loam, 2 to 4 percent slopes (Rn).— 

This soil occurs on smooth, sandstone uplands northwest 

of Billings and along the county line west of Pryor 

Creek. The profile of this soil is the one described as 

typical for the series, The soil near Pryor Creek contains 

no lime and has a dark grayish-brown’ surface layer. The 
risk of soil blowing is moderate on dry, cultivated soil. 
4 . . ba ~ 

Some cultivated soil has been moderately eroded, In- 

cluded in mapping are small spots of Travessilla, Wor- 

land, and Lavina soils that normally have sandstone 
fragments on the surface. 

_This soil is used for dryfarming and for range. (Capa- 
bility unit I[Te-7, dryland; Sandy range site, 10- to 
14-inch precipitation zone) 

Ryegate-Travessilla loams, 2 to 4 percent slopes 
(Rr]—This complex occurs on uplands where the bedrock 
is hard sandstone and shale. It is 60 percent Ryegate 
loam and 40 percent Travessilla loam. Where the surface 
is crossed by shallow drainageways, Travessilla loam is 
on the higher parts of the ridges and knolls between the 
drainageways. In sloping areas not broken by drainage- 
ways the pattern of these soils is unpredictable. Each 
soil has a profile similar to that typical for its series 
except that the surface layer is loam rather than fine 
sandy foam, Thin, hard pieces of sandstone are scattered 
on the surface of the Travessilla soil, 
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Runoff is slow, and slopes are mainly 2 percent. Some 
slopes of 4 percent occur along the deepest drainageways. 
Soil blowing is a moderate hazard on cultivated soils. 

Included with these soils in mapping are rock outcrops, 
Lavina and Wormser soils, and 1%4-acre spots of Gilt 
Edge soils in shallow depressions. 

This complex is used mostly for range. Wheat and 
barley are dryfarmed in a few small areas. (Capability 
unit VIe-1, dryland; Ryegate soil is in Silty range site, 
10- to 14-inch precipitation zone; Travessilla soil is in 
Shallow Limy range site, 10- to 14-inch precipitation 
zone) 

Ryegate-Travessilla loams, 4 to 7 percent slopes 
(Rt}—This complex occurs on uplands where the bedrock 
is hard shale and sandstone. It is 55 percent Ryegate 
loam and 45 percent Travessilla loam. In most places 
these soils are along deep drainageways that cut through 
the hard sandstone. The profile of each soil is similar to 
the one described as typical for its series except that the 
surface layer is loam rather than fine sandy loam. Rock 
crops out in the areas of Travessilla loam. Runoff is 
medium, Slopes are short and are mainly 4 and 5 percent. 
The risk of soil blowing is moderate on cultivated soils. 

These soils are used mostly for range. Wheat and 
barley ave dryfarmed in a few areas. (Capability unit 
ViIe-1, dryland; Ryegate soil is in Silty range site, 10- 
to 14-inch precipitation zone; Travessilla soil is in 
Shallow Limy range site, 10- to 14-inch precipitation 
zone) 


Sage Series 


The Sage series consists of deep, nearly level, poorly 
drained, saline clay soils that formed in alluvium on 
terraces and fans of large stream valleys. A. permanent 
water table is at or near the surface, and a surface crust 
of salt occurs on all these soils. The native vegeta- 
tion is salt-tolerant annual weeds, western wheatgrass, 
and greasewood, Elevation ranges from 3,000 to 3,500 
feet. The annual precipitation is 12 to 14 inches, and the 
mean annual temperature is 45 to 47° F. Sage soils are 
associated with Bone, Pierre, and Lismas soils. ; 

In a typical profile, the surface layer is light olive- 
gray silty clay that contains many salt crystals. The 
substratum is olive silty clay and heavy clay several feet 
thick. Tt also contains many salt crystals, 

Permeability is very slow. The organic-matter content 
is low, and the soil is nearly barren. 

Typical profile of Sage clay, 0 to 1 percent slopes, 200 
feet south and 1,050 feet west of the NIE. corner of section 
8, T.2.N., R. 97 E.: 

A—0O to Y% inch, light olive-gray (5Y 6/2) silty clay, olive 
(SY 5/3) when moist; surface crust of salt crystals; 
soft when dry, friable when moist; very sticky and 
plastic when wet; weakly calcareous; pH 9.0; abrupt, 
smooth boundary. 

C1sa— to 3 inches, olive (SY 5/8) silty clay, olive (SY 4/3) 
when moist; moderate, very fine, granular structure; 
soft when dry, friable when moist, very sticky and 
plastic when wet; numerous salt crystals; weakly 
calcareous; pH 88; clear, smooth boundary. 

8 to 21 inches, light olive-gray (S¥ 6/2) heavy clay, 
olive (5Y 4/3) when moist; weak granular struc- 
ture; extremely hard when dry, very firm when 
moist, very sticky and very plastic when wet; mad- 


C2sa. 
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erately calcareous; pH 8.7; common seams and nests 
of gypsum and other salts; gradual boundary. 
C8sa—21 to GO inches, pale-olive (5Y 6/8) heavy clay, olive 
(5Y 5/8) when moist; massive; extremely hard 
when dry, very firm when moist; very sticky and 
very plastic when wet; common seams and nests of 
gypsum and other salts; moderately calcareous; pH 
8.8, 
The Suge soils range from silty clay to clay, A white salt 
crust forms on the surface when the soil is dry to a depth of 
3 or 4 inches. Depth te the water table is 0 to 86 inches, In 
all layers the pH ranges from 8.5 to 9.2. 
Sage clay, 0 to 1 percent slopes (Sc}.—This soil is on 
fans and terraces, mainty in the irrigated parts of the 
Yellowstone River Valley and in the intermittent-stream 
valleys in the northern part of the county. The soil occurs 
below irrigation canals that are constructed on saline 
shale bedrock and in swales and drainagewnys thit ave 
used as outlets for irrigation waste water. The water 
table is highest late in the growing season. 
This soil is near barren and continually wet. (Capa- 


bility unit VITIw-2, dryland) 


Shaak Series 


The Shaak series consists of deep, well-drained, nearly 
level to gently sloping soils on high terraces along Pryor, 
Indian, Arrow, and Spring Creeks. Elevation. ranges 
from 8,200 to 4,800 feet. The annual precipi ation is 14 to 
16 inches, the mean annual. temperature is 42 to 44° F., 
and the frost-free season is 110 to 125 days. The Shaak 
soils are associated with Danvers and Obmrn soils on 
terraces. 

In.a typical profile, the cultivated surface layer is dark 
grayish-brown silty cl: ay loam 5 inches thick. The subsoil 
is brown to light yellowish-brown silty clay 11 inches 
thick. The lower part of the subsoil is calcareous. The 
calcareous substratum is grayish silty clay loam, clay 
loam, and sandy loam. The upper part. of the substratum 
contains light-gray spots of segregated lime. Depth to 
gravelly s sandy Joam i is 48 inches. 

Perme: ibility is slow, and the available water capacity 
is 8 to 10 inches. The fertility is high. 

These soils are suited to dryfarmed small grains and 
to range. 

Typical profile of Shaak silty clay loam, 0 to 1 percent 
slopes, in a cultivated field, about 1,000 feet north of old 
building site, 2,000 feet east of the SW. corner of section 
$2, T.28., R. 28 E.: 


Ap—0 to 5 inches, dark grayish-brown (10YR 4/2) silty clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; cloddy; breaks to moderate, fine, blocky; very 
hard when dry, firm when moist, sticky and very 
plastic when wet; noncaleareous; pH 7.8; abrupt 
boundary. 
to 10 inches, brown (10YR 5/8) heavy silty clay, 
dark brown (10YR 4/3) when moist; rong, medi- 
um, prismatic structure that breaks to strong, fine 
and very fine, blocky; moderately thick. continuous 
clay films on ped faces; very hard when dry, firm 
when moist, sticky and very plastic when wet; non- 
ealeareous; DH 7.8; clear boundary, 

B22t—10 to 13 inches, Nght olive-brown (2.5Y 5/3) heavy 
silty clay, olive brown (2.5Y 4/3) when moist; 
strong, medinm, prismatie structure that breaks to 
strong, fine, blocky; very hard when dry, firm when 
moist, sticky and very plastic when wet; moderately 
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thick, continuous clay films on ped faces; noncal- 
careaus; pH 7.8; clear boundary. 

Ba—13 to 16 inches, light yellowish-} Y 6/3) light 
silty clay, light olive brown (2. 5/4) when moist; 
moderate, medium, prismatie str ueture that breaks to 
strong, medium and fine, blocky; very hard when 
dry, friable when moist, sticky and = pla 2 when 
wet; ougly calcareous; pH 8.4; clear boundary. 

Clea—16 to 25 inches, light brownish-gray oy 6/2) silty 
clay loam, light olive brown ( i 
moderate, meditn, blocky st re; hard w vhen dry : 
friable when moist, sticky and plastic when wet; 
strongly calcareous; pH S43 a few lime nodules and 
a few pebbles that have lime crusts on the under 
side; gradual boundary. 

C2ca—25 to 40 inches, light olive-gray (5¥Y 6/2) light clay 
loam, olive (SY 5/3) when moist; assive; hard 
when dr very friable when moist, slightly sticky 
and slightly plastic when wet; strongly calcareous ; 
pH St; a few lime nodules and 2 few pebbles that 


have Hime crusts on the under side; gradual bounad- 
ary. 
C8—40 to 50 inches, olive-gray (SY 5/2) gravelly sandy loam, 
(5Y 


olive gray 4/2) when moist; muassive; 
strongly cal ous; PH S.4; gradual boundary. 

WC4—50 to 5G inches, gravelly sandy loam; gravel content 
increases with depth, 


very 


In undisturbed areas, the A horizon is silt 
inches thick. The B horizon is 10 to 
horizon ranges from 10YR to 2.5Y in hue and from 2 to 4 in 
chroma. Depth to the Cea horizon is 12 to 18 inches, Gravel 
occurs ou the surface in some arens, 

Shaak silty clay loam, 0 to 1 percent slopes (Sh) This 
soil occurs on high terraces along the south county ve 
and south of Ballantine. The profile of this soil is the 
one described as typical for the series. Runofl is very 
slow or ponded. Drainageways are not distinct, and 
nearly all runoff collects in shallow depressions and 
nearly level basins. Included in mapping are Shonkin 
soils in potholes and Obuen soils that are nearly level. 
These soils make up 5 to 10 percent of some mapped areas. 

Nearly all this soil is used for dryfarmed wheat, 
barley, and alfalfa hay. Small areas in the valley of 
mnie Creek are used for irrigated small grains and 
ow Fa. (Capability unit Tle-2 , dryland ; Silty’. range site, 

15- to 19-inch precipitation zone) 

Shaak silty clay loam, 1 to 4 percent slopes (Sk).—This 
soil occupies gently undulating high terraces where local 
relief is 4 or 5 feet. Individual areas range from 40 to 
200 acres in size. Slopes are short, runoff is ; slow, and the 
tisk of water erosion is slight. Where slopes are 4: percent, 
the subsoil is thin and lime is near the surface. On knolls 
and ridge crests, the depth to gravel is slightly less than 
48 inches in some places. Included with this soil in map- 
ping ave nearly level Oburn soils in shallow drainageways 
and Danvers soils on narrow ridges and upper parts of 
steep slopes, 

Nearly all of this soil is used for dryfarmed wheat and 
barley, Small areas along terrace edges are used for 

range. (Capability unit Ile-2, dryland: Silty range site, 
15- to 19-inch precipitation zone) 


loam 2 to 5 
20 inches thick. The B 


Shale Outcrop 


Shale outcrop is mapped separately and also in a com- 
plex with Midway soils. 

Shale outerop {S!)—This land type consists of shale 
hills and escarpments on uplands south of the Yellowstone 
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River. Steep ridges, buttes, pinnacles, and escarpments 
are separated by deep drainageways and gullies. Slopes 
are irregular, ave short, and range from 8 “to 60 percent. 
Runoff is very 1 rapid, and erosion is active on the steep 
slopes. ‘The native vegetation is salt-tolerant shrubs, west- 
ern wheatgrass, and some stunted cedar trees. Included 
in mapping are Lismas soils on wide ridges and in heads 
of drainageways. 

Forage ¢ plants grow on the Lismas soil. Only deer and 
sheep can graze very steep slopes. (Capability umt 
VITs-8, dry Tand; Shale range site, L0- to 14-inch precipi- 
tation zone) 

Shale outcrop-Midway complex, 15 to 35 percent 
slopes (Sm)—This complex occurs on rims and sides of 
deep valleys. The complex is 30 to 70 percent shale 
outcrop, and the rest is Midway clay, The shale outcrop 
occupies the rims and upper sides of valleys, gullies, and 
drainagew ays. Slopes range from 25 to 60 percent and 
ave 75 to 175 feet long. ‘Midway clay occupies narrow 
ridgetops between deep drainageways and has slopes of 
15 to 25 percent. Runoff is rapid to very rapid, and the 
risk of erosion is severe. Large amounts of water and silt 
flow into the main intermittent streams that empty into 
the Yellowstone River. 

Some areas are used for range. (Shale outcrop is in 
capability unit VITs-8, dvyland; Shale range site, 10- to 
14-inch precipitation zone; Midway soil is in capability 
unit Vet, dryland; Thin Clayey range site, 10- to 
14-inch precipitation zone) 


Shonkin Series 


The Shonkin series consists of somewhat poorly 
drained, nearly level soils in swales and undrained 
depressions in uplands. The soils formed in mixed allu- 
vium, ‘The mean annual temperature is 46° F., the annual 
precipitation is 14 to 16 inches, and the frost-free season 
is 120 to 125 days. Shonkin soils are associated with 
Danvers, Shaak, and Oburn soils on high gravel terraces 
south of the Yellowstone River. 

In a typical profile, the plow layer is light brownish- 
gray lonm and clay loam 9 inches thick. The subsoil is 
eT ayish- brown and olive-brown heavy clay about 23 
inches thick. The substratum is light’ yellowish-brown, 

calcareous clay loam and Joam speckled with light-gray 
lime. 

Permeability is slow, and the available water capacity 
is § to 10 inches. The soils are ponded by runoff water 
from surrounding soils when snow melts or rain is heavy. 
Fertility is moderate. Roots penetrate the upper 12 
inches of the soils easily and the subsoil slowly. 

Shonkin soils are suited to dryfarmed small grains and 
to range. 

Typical profile of cultivated Shonkin loam, 0 to 1 per- 
cent slopes, 1,750 feet north of the SW. corner of section 
ol, T. 1 N., BR. 29 E., 115 feet east of the road fence: 

Ap—O to 7 inches, light brownish-gray (2.5Y 6/2) loam, very 
dark grayish brown (2.5¥ 3/2) when moist; mas- 
sive; upper 2 inches is vesicular; soft when dry, 
very friable when moist, slightly sticky and slightly 
plastic when wet; a few, fine, dark yellowish-brown 


(10YR 4/4 and 8/4) mottles when moist; noncal- 
careous; pH 6.4; abrupt boundary. 


MONTANA 


113 


Y 6/2) light clay 


A2—7 to 9 inches, light brownisl-gray (2 


loam, very dark grayish brown ( 3/2) when 
moist; moderate, medium, platy structure; slightly 
hard when dry, friable when moist, slightly sticky 


and slightly plastic when wet; common, fine, dark 

yellowish-brown (LOYR 4/4 and 3/4) mottles when 

moist; A2 horizon tongues into the B2t horizon about 
nches; pH 6.5; abrupt, wavy boundary, 

inches, grayish-brown (2.5Y 5/2) heavy clay, 

dark grayish brown (2.5Y 4/2) when moist; mod- 
erate, medium, prismatic structure; extremely hard 
when dry, extremely firm when moist, very sticky 
and extremely plastic when wet; thick continuous 
clay films on ped faces; pH 7.8; gradual, wavy 
boundary. 

B3—22 to 82 inches, olive-brown (2.5¥ 4/3) heavy clay, dark 
grayish brown (2.5Y 4/2) when moist; weak, coarse, 
prismatic structure that breaks to strong, medium, 
blocky; extremely hard when dry, extremely firm 
when mnoist, very sticky and extremely plastic when 
wet; thick continuous clay films on ped faces; 
weakly calcareous; pH 7.8; clear, wavy boundary. 

Clca—32 to 36 inches, light yellowish-brown bY 6/3) heavy 
clay loam, light olive brown (2.5Y 5/3) when moist; 
weak, course, blocky; very hard when dry, very firm 
when moist, very sticky and very plastic when wet; 
common lime nodules; moderately calcareous; pH 
84; gradual boundary. 

C236 to 55 inches, light yellowish-brown (2.5Y 6/3) clay 
loam, light olive brown (2.5¥ 5/4) when moist; mas- 
sive; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; com- 
mon lime nodules; very strongly culeareous; pH 8.4; 
gradual boundary. 

C3—55 to 62 inches, light yellowish-brown (2.5Y¥ 6/3) loam, 
light olive brown (2.5¥ 5/4) when moist; massive; 
very strongly calcareous; pH 8.4. 

The A2 horizon is 2 to 10 inches thick. Distinct mottles 
occur in the lower part of this horizon. Where undisturbed, 
the A horizon is vesicular and hag platy structure. Gravel 
occurs on the surface of soils in shallow depressions. The B 
horizon is 17 to 23 inches thick and 50 to 65 pereent clay. 
The upper 2 inches of the B horizon hag prismatic structure 
that breaks to moderate, medium, platy. Depth to the Ceca 
horizon is 20 to 36 inches. In many places 2 few pebbles oceur 
throughont the profile. 


Shonkin loam, 0 to 1 percent slopes (Snj—This soil 
occurs in small, undrained swales and depressions on high 
terraces bordering the large stream valleys. The largest 
area ig on the bench south of Ballantine and is drained 
by Arrow and Spring Creeks. Slope is 1 percent on the 
outer rim of the depressions and nearly level on the 
bottom. 

Wheat and barley ave dryfarmed, and small areas are 
used for range. Oceasionally, spring floods damage the 
crops. (Capability wnt ITs-3, dryland ; Overflow 7 range 
site, 10- to 14-inch precipitation zone) 


Shorey Series 


The Shorey series consists of well-drained, gently 
sloping to sloping soils on fans and terraces in river 

valleys, The soils formed in mixed loamy alluvium and 
gravel from sedimentary and metamorphic rock. Eleva- 
tion ranges from 2,900 to 3,400 feet. The annual precipi- 
tation is 19 to 14 inches, the mean annual temperature is 
47° F., and the frost-free season is 125 days. Shorey soils 
ave associated with Clapper, Toluca, Keiser, and Wanetta 
soils. 


In a typical profile, the surface layer is grayish-brown 
S 2 : y 5 © 
loam and gravelly loam 7 inches thick. The substratum 
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is very strongly calcareous gravelly Joam, very fine sandy 
loam, and loam several feet thick. The substratum con- 
tains white spots of lime, and the pebbles and gravel are 
undercoated with lime. ; 

Permeability is moderate, and the available water 
capacity is 5 to 7 inches. The organic-matter content and 
fertility are moderate. ; 

These soils are used for dry and irrigated farming and 
for range. 

Typical profile of Shorey gravelly loam, 1 to 4 percent 
slopes, in a road cut 430 feet east of S14 corner of section 
26, T.18., R. 24 E: 

A1I—O to 4 inches. grayish-brown (10YR 5/2) loam, very 
dark grayish brown (1OYR 3/2) when moist; mod- 
erate, medium, crumb structure; slightly hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; 10 percent gravel, by volume; 
moderntely caleareous; pH 7.8; gradual, wavy 
boundary. 

A12—4 to 7 inches, grayish-brewn (OYE 5/2) gravelly Lown, 
very dark grayish brown (10YR 38/2) when moist; 
weak, medium, prismatic structure that breaks to 
weak, fine, blocky; hard when ary, friable when 
moist, sticky and plastic when wet; 15 percent 
gravel, by volume; moderately calcareous; pH 7.8; 
clear, wavy boundary. 

Clea—7 to 18 inches, pale-brown (1OYR 6/3) gravelly loam, 
dark brown (10Y¥R 4/3) when moist; weak, medium, 
prismatic structure; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; 20 percent gravel, by volume; strongly calcare- 
ous; pH 8.4; a few coarse mottles of lime; clear, 
wavy boundary. 

(2ea—13 to 17 inches, light-gray (1OYR 7/2) gravelly lonm, 
pile brown (10YR 6/3) when moist; massive; hard 
when dry, friable when moist, sticky and plastic 
when wet; 25 percent gravel, by volume; very 
strongly calcareous; pH 84; clear, wavy boundary. 

C8ea-—-17 to 80 inches, white (2.5Y 8/2) gravelly loam, pale 
yellow (2.5¥ 7/3) when moist; hard when dry, fri- 
able when moist, sticky and plastic when wet; 30 
percent gravel, by volume; very strongly calcareous; 
pH 84; abrupt, wavy boundary. 

1IG4—80 to 42 inches, light brownish-gray (2.5¥ 6/2) very 
gravelly sandy clay loam, light olive brown (2.5¥ 
5/3) when moist; massive; slightly hard when dary, 
friable when moist, nonsticky and nonplastic when 
wet; 45 percent gravel, by volume; strongly caleure- 
ous; pl 84; grudual, wavy boundary. 

THC5—42 to 48 inches, pale-yellow (2.5X 7/3) very fine 
sandy loam, light olive brown (2.5Y 5/4) when 
moist; massive; soft when dry, friable when moist, 
slightly sticky and slightly plastic when wet; a few 
pebbles; strongly caleareous; pH 8.4; gradual, wavy 
boundary. 

IlICG—48 to 54 inches, pale-yellow (2.5Y 7/3) loam, light 
olive brown (2.5Y 5/4) when moist; massive; hard 
when dry, friable when moist, sticky and plastic 
when wet; 10 percent gravel, by volume; strongly 
calcareous; pH 8.4; clear, wavy boundary. 

IIIC7—54 to 64 inches, light yellowish-brown (2.5¥ 6/3) 
loam, light olive brown, (2.4Y 5/3) when moist: 
massive; hard when dry, friable when moist, sticky 
and plastic when wet; 5 percent gravel, by volume; 
strongly calcareous; pit 84. 


Shorey soils range from 1OYR to 5Y in hue. When the soil 
ig dry, value in the Cea and © horizons ranges from 6 to 8; 
value is 6 or 7 when the soil is moist. Clyro ranges from 
1 to 4 when the soil is dry and moist. The gravel content in 


the A horizon is 5 to 35 percent, but in the Cea and © hori- 
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zous, it is 20 to 50 percent. The stratified layers range from 
clay loam to loamy sand. 

Shorey gravelly loam, 1 to 4 percent slopes (So).— 
This soil occurs in areas 5 to 35 acres in size on fans and 
terraces northeast of Laurel and on the high terraces 
along the Yellowstone River Valley. Broad ridges and 
shallow watercourses separate deep drainageways that 
cross the fans and terraces. Some watercourses end on 
nearly level flats. The gravel content is low for the 
series, and the surface layer on steep knolls or ridge 
crests is light brownish gray. Slopes are short, uneven, 
and mainly 2 percent. Some 1 percent slopes occur on 
flat areas between low mounds and ridges. Runoff is 
slow, and the risk of soil blowing and water erosion is 
low. The organic-matter content and fertility are low to 
moderate. 

These soils are used for irrigated sugar beets, dry beans, 
corn for silage, small grains, hay and pasture. Small areas 
are dryfarmed or used for range. (Capability unit ITe-1, 
irrigated; TITe-5, dryland; Silty range site, 10- to 14- 
inch precipitation zone) 

Shorey gravelly loam, 4 to 7 percent slopes (Sr).— 
This soil oceurs on terraces that have been eroded into a 
pattern of low ridges and mounds separated by shallow, 
distinet watercourses. The gravel content. in all layers is 
high for the series. The white subsoil is exposed in cul- 
tivated soils on narrow ridgetops. Slopes are short, un- 
even, and mainly 6 percent. Some 4 percent slopes occur 
on wide watercourses that are less than 5 feet deep. 
Runoff is medium, and the risk of water erosion is 
moderate. 

In the vicinity of Laurel this soil is used for irrigated 
small grains, hay, and pasture. Elsewhere it is used for 
farming and for range. (Capability unit IITe-2, ir- 
igated; I[Te-5, dryland; Silty range site, 10- to 14-inch 
precipitation zone) 


Thurlow Series 


The Thurlow series consists of deep, well-drained, 
nearly level to sloping soils on river terraces and fans 
where intermittent, streams flow into the river valleys. 
They occur on the outer margins of the valleys, well above 
the present flood plains of the perennial streams, Eleva- 
tion ranges from 3,000 to 3,600 feet. The annual precipi- 
tation is 12 to 13 inches, the mean annual temperature is 
45 to 47° F., and the frost-free season is about 125 days. 
Thurlow soils ave associated with Fort Collins soils. 

In a typical profile, the cultivated surface layer is 
grayish-brown heavy clay loam about 8 inches thick. 
The subsoil is grayish-brown and brownish-gray light 
clay, 9 inches thick. The calcareous substratum is light 
yellowish-brown to light-gray clay loam several feet 
thick. 

Permeability is moderately slow, and the available 
water capacity is 9 to 11 inches. The organic-matter con- 
tent is moderate and the fertility is high. 

These soils are used for dry and irrigated farming and 
for range. Wheat and barley are dryfarmed in a crop- 
fallow system. Irrigated crops are corn for silage, dry 
beans, sngar beets, small grains, and hay. 
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ypical profile of cultivated Thurlow clay loam, 0 to 1 
percent slopes, in a field, 990 feet south and 175 feet west 
of the center of section 15, T. 2 8., R. 23 E.: 


Ap—0 to § inches, grayish-brown (2.5 
dark grayish brown (2.5Y 4 
and plastic when wet; noncalcarcous; 
Abrupt, smooth boundary. 

R22t—S8 to 13 inches, grayish-brown ¥Y 5/2) light clay, 
dark grayish brown (2.5¥ 4/2) when moist; mod- 
erate, medium, prismatic structure that breaks to 
moderate, medium and fine, blocky; very hard when 
dry, very firm when moist, very cky and very 
plastic when wet; moderately th patehy clay 
films on ped faces; pH 7.8; gradual, wavy boundary. 

18 to 17 inches, light browni h-gray (2.5¥ 6 2) light 
clay, light olive 2.5 5 3 weak, 
medium, prismatic str neture that breaks to moiecie 
medium, blocky; very hard when dry, very firm when 
moist, very sticky and very plastic when wet; a few 
soft masses of lime; moderately calcareous; pH 7.8; 
gradual, wavy boundary. 

Clea—i7 to 26 inches, light yellowish-brown (2.5Y 6/3) light 
elay loam, light olive brown (2.5¥ 5/3) when moist; 

weak, medium, blocky structur vard when dry, fri- 

able when moist, sticky and pl e when wet; many 
spots of lime; strongly calcareous; pi 8.4; gradual 
boundary. 

to 87 inches, pale-olive (SY 6/8) light clay loam, 

olive (5¥ 5/3) when moist; massive; hard when dry, 

friable when moist, sticky and plastic when wet; a 

few spots of lime; strongly calcareous; pH 8.4; 

gradual boundary. 

C8—37 to 60 inches, light-gray (5Y 7/2) clay loam, pale olive 
(5Y 6/3) when moist; massive; hard when dry, firm 
when moist, sticky and plastic when wet; 
calcareous; pH 8.4. 


H/2) heavy clay loam, 
2) when moist; sticky 
pH 7.38; 


B3ca 


moderately 


In hue the Thurlow soils range from 2.5¥ to LOYR in the 
A and B horizons and from 2.5Y to 5¥ in the Cea and U 
horizons, Chroma is 2 or 8 in all horizons. Value is 6 or 7 
when the C horizon is dry and is 5 or 6 when it is moist. 
Depth to the Clca horizon is 10 to 16 inches, 

Thurlow clay loam, 0 to 1 percent slopes (Ta)—This 
soil is on high terraces and fans in the river valleys and 
their larger “tributary valleys. The profile is typical for 
the series, Surface gravel occurs along shallow drainage- 
ways that carry runoff water from” grayel-capped up- 
lands, Slopes are mainly 14 to 1 percent, and runoff is 
slow. ‘There is some risk of erosion where runoff water 
from the larger valleys crosses the fans and terraces, 

This soil is used for dry and irrigated farming and for 
vange. Irrigated crops are sugar beets, dry beans, corn 
for sil we, small grains, and hay. Small grains and hay 
ave dry farmed. (Capability unit T-1, irrigated ; TITc-i, 
dryland; Clayey range site, 10- to 14-inch precipitation 
zone) 

Thurlow clay loam, 4 to 7 percent slopes (Tc)—This 
soil is on fans at the mouth of major drainageways that 
empty into the river valleys and on the sides of wide 
valleys in the uplands. The range of features in the pro- 
file is minimum for the series. Gravel i is scattered through 
soils that lie below gravel-eapped uplands, and as much 
as 25 percent of the surface of soils that lie along shallow 
drainageways may be covered with gravel and cobble- 
stones. Slopes are mainly 5 percent. Slopes of 7 percent, 
occur on the upland valleys. Runoff is medium, and the 
risk of water erosion is moderate. Included in mapping 
are McRae and Haverson soils along main drainageways 
and on steep parts of fans. These included soils make up 
10 to 15 percent of any area mapped. 
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Most of this soil is used for dryfarming and for range. 
A small area in the Yellowstone River valley is irrigated 
by contour ditches to grow small grains, hay, and pas- 
ture crops. (Capability unit I1Te-2, irrigated; ITTe-5, 
dryland; Clayey range site, 10- to 14- inch precipitation 
zone) 


Toluca Series 


The Toluca series consists of well-drained, nearly level 
to moderately steep, clay loam soils on the terraces of 
large stream valleys. These soils formed in clay loam 
alluvium and are more than 86 inches deep. The native 
vegetation is grasses and sagebrush. Elevation ranges 
from 3,000 to 3,500 feet. The annual precipitation is 12 
to 14 inches, the mean annual temperature is 45 to 47° 
F., and the frost-free season is 125 to 130 days. Toluca 
soils are associated with Keiser and Wanetta soils. 

In a typical profile, the cultivated surface layer is 
grayish-brown clay loam 5 inches thick. It is a mixture 
of the original loam surface layer, which was 2 inches 
thick, and the upper 8 inches of the clay loam subsoil. 
The subsoil is brown to brownish-gray clay loam, 7 
inches thick. The lower part is calcareous. The sub- 
stratum is strongly calcareous light-gray loam. Very 
gravelly loam is at a depth of 35 ‘inches, The gravel in 
the substratum is undercoated with lime. 

Permeability is moderate, and the available water ca- 
pacity is 7.to 9 inches. The organic-matter content and 
fertility are moderate, 

These soils are suited to irrigated row crops, small 
grains, and hay, to dryfarmed small grains, and to range. 

Typical profile of cultivated Toluca clay loam, 0 to 1 
percent slopes, approximately 1,600 feet north and 45 
feet erst of the center of section 5, T. 4 N., R. 34 TE: 


Ap—0 to 5 inches, grayish-brown (10YR 5/2) clay loam, dark 
grayish brown (10YR 4/2) when moist; cloddy: 
clods break to weak, fine, crumb structure; slightly 
hard when dry, friable when moist, slightly k 
and slightly plastie when wet; pH 7.3; 
smooth boundary. 

B2t—h to ) inches, brown (10YR 5/3) clay loam, dark brown 
(10YR 4/3) when moist; moderate, medinm, pris- 
matie structure that breaks to moderate, mefium, 

y; hard when ary, firm when moist, sticky and 

ie when wet; peds are coated with moderately 
thick, continuous clay films; pH 7.8; clear, smooth 
boundary. 

Baca—9 to 12 inches, light brownish-gray (2.5Y 6/2) clay 
loam, grayish brown (2.5Y 5/2) when moist; weak, 
medium, prismatic structure that breaks to moderate, 
fine, blocky; hard when dry, firm when moist, sticky 
and plastic when wet; peds are coated with thin, 
patchy, clay films; common lime films and nodules; 
moderately caleareous; pI 7.8; gradual, wavy 
boundary. 

Clca—12 to 25% inches, light-gray (2.5Y 7/2) loam, light 
brownish gray (2.5Y 6/2) when moist; weak, coarse, 
blocky strueture; hard when dry, friable when moist, 
slightly sticky and = slightly plastic when wet; 
strongly calcareous; pH 8.4; diffuse boundary. 

C2—25 to 85 inches, light-gray (5Y¥ 7/2) loam, olive gray (5Y 
5/2) when moist; massive; hard when dry, friable 
when moist, slightly sticky and slightly plastie when 
wet; strongly calcareous; pH 84; clear boundary, 

TIC8—-35 to 60 inches, very gravelly loam; about 60 to 70 
percent gravel, by volume; strongly calcareous; pH 
8.4. 


abrupt, 
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The Toluca soils range from 10YR to 5Y in hue and from 
2 to 4 in chroma. The B horizon is 80 to 85 percent clay. 
The combined thickness of the A and B2 horizons is 7 to 12 
inches, The C horizon ranges in value from 6 to T when dry 
and from & to 6 when moist. Depth to the very gravelly IIC3 
horizon is 8% to 48 inches. The Cca horizon is 15 to 25 per- 
cent cium carbonate equivalent. Gravel is abundant on the 
surface of moderately steep soils but does net occur on level 
soils. 


Toluca clay loam, 0 to 1 percent slopes (Te}—This soil 
occurs on smooth, broad terraces that lie along the Yel- 
lowstone River Valley. The terraces are unbroken by 
drainageways. The profile is typical for the series. Soils 
at higher elevation have some surface gray el. Slopes are 
mainly one-half percent, and runoff is ‘slow. ‘The risk of 
water erosion and soil blowing is low. Included in mapping 
are Wanetta soils on nearly level sl opes. 

This soil is used for dryfarmed wheat and. barley, ir- 
rigated sugar beets, dry beans, corn for silage, small 
grains, and hay, and for range. (Capability unit I-1, ir- 
rigated ; ITIc-1, dryland; Silty range site, 10- to 14-inch 
precipitation zone) 

Toluca clay loam, 1 to 4 percent slopes (Th).—This soil 
oceurs on the high terraces that lie along the Yellowstone 
and Bighorn River Valleys near Custer The profile is 
similar to that typical for the series. The light-gray 
calcareous substratum is exposed in cultivated soils that 
are on top of knolls. Gravel occurs on the surface of steep 
soils that are along deep drainageways. Slopes are mainly 
2 percent. Some ‘4. -percent slopes occur along the deep 
drainagewnys. Runoff is medium, and the risk of water 
erosion is moderate, The risk of soil blowing is moderate 
where the calcareous substratum has been exposed by 
leveling or deep plowing. Inclided in mapping are 
Wanetta and Lambert soils. 

This soil is used for dryfarmed wheat, barley, and 
hay, irrigated sugar beets, corn for silage, small grains, 
and hay, and for range. (Capability unit TTe-1, irrigated ; 
TiTe-5, dryland ; Silty range site, 10- to I4-inch precipi. 
tation Zone) 

Toluca clay loam, 4 to 7 percent slopes (Tm).—This 
soil occurs on fans, terrace edges, and deeply eroded ter- 

races and along the margins between alluvial terraces 
and residual uplands. The profile is sumilar to the one 
typical for the series except that the thickness of the soil 
layers anc the depth to lime are minimum. Plowing on 
narrow ridge crests and steep slopes exposes the light- 
grey calcareous substratum. Slopes are mainly 4 and 5 
percent. Short slopes of 6 and 7 percent occur on breaks 
between terrace levels and on the sides of main drainage- 
wiys. Runoff is medium, and the risk of water erosion on 
cultivated soil is moderate. The risk of soil blowing is 
moderate where the calcareous substratum is exposed by 
deep plowing. 

The soil is used for irrigated small grains and hay, for 
dyvfarmed wheat, hay, and barley, and for range. (Capa- 
bility unit TWle— 2) irrigated ; T1Te-5, dryland; Silty range 
site, 10- to 14-inch precipitation zone) 

Toluca and Wanetta clay loams, 0 to 2 percent slopes 
(Tn).—This complex occurs on. terraces and fans south and 
east. of Laurel. The combined thickness of the surface 
layer and subsoil of Tolnea soils is less than that of the 
Wanetta soils, and the Toluca soil is underlain by grav- 
elly sand at a depth of 24 to 40 inches. The Toliica soil 
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occupies slightly higher areas, and the Wanetta soils are 
in swales and on nearly level slopes. In some areas gravel 
occurs throughout both soils. Slopes are mainly 14 to 1 
percent. Runoff is slow, and the risk of soil blowing and 
water erosion is low, 

All these soils are irrigated to row crops, small grains, 
and hay. Deep cuts in: ide i in leveling may expose under- 
lying evavel, (Capability unit IIs-8, irrigated) 

Toluca and Wanetta clay loams, 2 to 4 percent slopes 
(To) —This complex occurs on fans and terraces east and 
southeast of Laurel. Many of the terraces are cut by old 
stream meanders and channel scars. The surface is uneven 
and is crossed by shallow drainageways. Hach soil has 
a profile similar to that typical for its series except. that 
the Tolnea soil is underlain by gravelly sand at a depth 

of 28 to 48 inches. Deep plowing on the crests of ridges 

and mounds exposes the calcareous substratum of the 
Toluca soil. Slopes are mainly 2 percent. Surface runoff 
is medinm, and the risk of water erosion is moderate, 
Irrigated soils on steeper slopes have been moderately 
eroded. 

These soils are used for irrigated row crops, hay, and 
pasture. (Capability unit [Te-l, irrigated; [TIe-5, dry- 
land; Silty range site, 10- to 14-inch precipitation. zone) 


Travessilla Series 


The Travessilla series consists of somewhat excessively 
drained, sloping to moderately steep soils that formed in 
materials weathered from hard sandstone. The native 
vegetation is bluebunch wheatgrass, skunkbush sumac, 
ricegrass, yucca, sandreed, and ponderosa pine and cedar 
trees. Elevation ranges from 2,900 to 3,900 feet, ‘Phe 
annual precipitation 1s 11 to 14 inches, the mean annual 
temperature is 45 to 47° F., and the frost-free season is 
about 125 days. These soils are associated with Worland, 
Apron, Bainy ille, and Elso soils. 

In a typical profile, the surface layer is brown sandy 
loam 2 inches thick. The substratum is yellowish-brown 
fine sandy loam 10 inches thick. Depth to hard sandstone 
is 14 inches. 

Permeability is moderate to rapid, and the available 
water capacity is 1 to 3 inches. 

Travessilla soils are used for range. 

Typical profile of Travessilla sandy loam, 4 to 15 per- 
cent slopes, approximately 1,000 feet: north "and 150 feet 
west of the SE. corner of section 29, T. 1 N., BR. 26 EL: 

A1-—0 to 2 inches. brown (10YR 5/3) sandy ie dark brown 

(10¥R 3/3) when moist; weak, fine, grannlar strne- 

a> soft when dry, very friable when mo 

y and nonplastic when wet; nonealcareous ; 
fadual, wavy boundary. 

eNowish-brown (10YR 4/4) sandy loam, 


dark ye ish brown (10YR 4/4) when moist; mas- 
sive; slightly hard when dry, very friable when 
moist, nousticky and nonplastic when we noucal- 


careous; PE 3 gradual, wavy boundary 
C2—10 to 14 inches, partly weathered sandstone fragments 
undercoated with lime. 
R—14 to 17 inches, hard sandstone. 

The A and C horizons are generally sandy loam, 
some areas texture is loam and loamy sand. 

All layers range from 10YR to 2.5Y in hne. In value the A 
horizon is and 6 when dry and 3 and 4 when moist. Chroma 
in the C horizon ranges from 2 to 4. Depth te lime is + to 10 
inches, Thin fragments of unweathere@d sandstone make up as 


but in 
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much as 25 percent of the soil, by volume. These fragments 
are scattered on the surface und throughout the profile. 
Depth to hard sandstone is 10 te 20 inches. 

Travessilla sandy loam, 4 to 15 percent slopes (Tr). — 
This soil occurs on sandstone uplands north of the 
Yellowstone River Vatley. It occupies ridges and the sides 
of draimagew ays cut through the thick sandstone escarp- 
ment which forms the rim of deep stream valleys, The 
arers form bands 300 to 1,000 feet wide that He along 
and extend back from the valley rims. Rock crops out, 
along the edge of deep drainageways. The profile is typi- 
cal for the series. The gently slopin areas are deep and 
have few rock outcrops. Runoff is slow to medium. The 
risk of soil blowing is high. In soil-blown areas, sand- 
stone crops ont and ‘Tow sand clines occur on the east side. 

This soil is used for range. (Capability unit V Te-3, 
dryland; Shatlow Limy 1 range site, 10- to 14-inch precipi- 
tation “one) 

Travessilla loam, 4 to 7 percent slopes (Ts}—This soil 
occurs on smooth, bedrock plains made up of low ridges 
and knolls separated by broad, shallow drainageways. 
The largest acreage is m the northw estern part. of ihe 
county. The profile is similar to the one described : 
typical for the series except that the substratum is anes 
limy below a depth of 12 inches. Rock ledges 1 to 2 feet 
high and very stony areas occur along the “edves of deep 
valleys, Slopes are mainly 4 percent, “and runoff is slow. 
The risk of soil blowing is moderate to low. Included in 
mapping ave Bainville, ‘Cushman, and Worland soils, 

This soil is used for range. (Capability unit VTe-3, 
dryland; Shallow Limy vange site, 10- to 14-inch pre- 
cipitation zone) 

Travessilla loam, 7 to 15 percent slopes (Tt)}—This 
soil is on rolling wplands underlain by hard sandstone 
5 to 25 feet thick. The sandstone crops out -as single 
escarpments along deep drainageways or as ledges that 
separate smooth “aplands from steep, deeply dissected 
soils. Except for the loam surface texture, the profile is 
similar to that ty en for the series. Travessilla fine 
sandy loam soil ad shale and rock outcrops occur along 
the sandstone ledges or on the rims of deep drainageways. 
Some rock ledees, are very steep. Runoff is medium, and 
the visk of water erosion is moderate. 

This soil is used only for range. (Capability unit 
Vic-5, dryland; Shallow Limy range site, 10- to i4-inch 
precipitation zone) 


Treasure Series 


The Treasure series consists of deep, well-drained, 
gently sloping to sloping alluvial soils that formed in 
material weathered from sandstone, The soils are on fans 
and terraces in the river valleys and on foot slopes below 
sandstone ledges that crop out on the valley sides. Eleva- 
tion ranges from 2,900 to 3,400 feet. The ‘Dative vegeta- 
tion is needle- and-thread, western wheaterass, yucca, 
prairie jmegrass, and big sagebrush. Annnal precipita- 
tion is 12 to 13 inches, the mean annual temperature is 
45° F, and the frost-free season is 125 days. Treasure 
soils are associated with McRae, Fort Collins, and Thur- 
low soils. 

Ina typical profile, the surface lnyer is brown fine 
sandy loam 5 inches thick. The subsoil is yellowish-brown 
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sandy clay loam about 11 inches thick. The substratum is 
olive-brown, calcareous sandy loam several feet thick. 
Permeability is moderate, and the available water 
capacity is 8 to 10 inches, The risk of soil blowing and 
water erosion is moderate, and the fertility is moderate, 
Treasure soils are used for dry and irrigated farming 
and for range. 


Typical profile of Treasure fine sandy loam, 1 to 4 
percent slopes, 500 feet north of the center of the SW1,, 
section 19, T. 1 N., R. 25 E.: 


A1—O to 5 inches, brown (1OY¥R 5/83) fine sandy loam, dark 
brown (10YR 4/3) when moist; weak, fine, granular 
structure; slightly hard when dry, very friable when 
moist; noncalcareous; pH 7.8; clear, wavy boundary. 
to 10 inches. dark yellowish-brown (1OYR 4/4) light 
sandy clay loam, dark yellowish brown (10YR 3/4) 
when moist; moderate, medium, prismatic structure 
that breaks to weak, coarse, blocky; hard when dry, 
friable when moist. gntly sticky and slightly plas- 
tic when wet; mod ely thick clay films bridge the 
sand grains; noncalcareous; pH 7.3; gradual, wavy 
boundary, 
B22t—10 to 16 inches, yellowish-brown (10YR 5/4) sandy 
clay loam, dark brown (10¥R 4/3) when moist; 
prate, medium and fine, prismatic structure that 
to moderate. medium, blocky; moderately 
slay films bridge the sand grains; noncalcare- 


B21t—5 


ous; pH 7 clear, Wivy boundary. 

Clea—16 to 20 inches, light olive-brown (2.5Y 5/3) light 
sandy loam, olive brown 4/4) when ioist; 
massive; hard when dry, friable when moist, slightly 
pla when wet; strongly calcareous; pH S.t; grad- 
nal, wavy boundary. 

C2—20 to 38 inches, light-gray (2.5Y 7/2) sandy loam, light 


yellowish brown (2.4Y 6/: 
slightly hard when dry, 
strongly calcareous; pH § gradual bounda 
C38—88 to 60 inches, light-gray (2.5Y 7/2) stratified s 
loam und loam; very strongly calcareous; pH 8 


) when moist; 
friable when mo 


The B horizon is 8 to 15 inches thick. Chroma in the B and 
GC horizons ige from 2 to 4, Depth to the Ceca horizon is 
12 to 18 inches. The lower part of the C horizon in places 
coutains thin strata of loam, 

Treasure fine sandy loam, 1 to 4 percent slopes (Tu).— 
This soil occurs on fans at the mouth of tributary drain- 
ageways that empty into the Yellowstone River Valley 
and on terraces along the east side of Clarks Fork, The 
soil on high terraces ‘along Clarks Fork formed in coarse 
sunds that washed from older terraces and w ere mixed 
with material blown from the river valley. To the west 
of Billings the soil occurs on footslopes below the high 
sandstone. rimrock. Slopes are mainly 1 to 3 percent. 
Slopes are stronger on terraces crossed’ by deep drainage- 
ways. Surface runoff is slow, Included in mapping is a 
narrow band of sloping Glenberg soil below the sandstone 
rimrock, 

This soil is used for dry and irrigated farming and 
for range. Small grains and alfalfa are dryfarmed. Irri- 

gated crops are sugar beets, dry beans, corn for silage, 
alfal fa, and hay. (Capability unit ILe-1, irrigated ; capa- 
bility unit I1Je-7, dryland; Sandy range site, 10- to 
i4-inch precipitation zone) 

Treasure fine sandy loam, 4 to 10 percent slopes (Tw).— 
This soil occurs on eroded fans and below the sand- 
stone rimrocks of intermittent-stream valleys. Except for 
stronger slopes, the profile is similar to that described as 
typical for the series. The surface layer of soils on sharp 
ridges has been eroded by soil blowing, and light-gray 
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spots of eroded soil occur on cultivated fields, Slopes are 
short and mainly 4 to 7 percent. Slopes of § to 10 per- 
cent occur on the upper sides of the valleys just below 
the base of the sandstone outcrop. The risk of soil blowing 
is high on bare soils, and the risk of water erosion is 
moderate to high on irrigated soils. Included in mapping 
are patches of Apr on soil, % to 2 acres in size, at the 
base of sandstone rimr ocks in vi wleys or on the sides of 
deep drainageways that cross the fans. 

This soil is used mostly for dryfarmed wheat, barley, 
and alf and for range. A few areas are irrigated. 
(¢ Sapability unit TTTe- 2, irrigated; I1Ie-7, dryland; 

Sandy range site, 10- to 1 deinch “precipitation zone ) 


Vananda Series 


The Vananda series consists of well-drained, nearly 
level. to sloping, clayey soils on fans and flood plains and 
on lake basins near rivers and intermittent streams. The 
native vegetation is mainly western wheatgrass and 
erensewood. Elevation ranges from 8,000 to 3,700 feet. 
The annual precipitation is 12 to 14 inches, the mean 
amnnal temperature is 45 to 47° F., and the frost-free 
season is 120 to 125 days. These soils are associated with 
Kyle and Bone soils. 

Tn a typical profile, the surface layer is light olive-gray 
silty clay 8 inches thick, The subsoil is alice gray to pale- 
olive heavy clay 14 inches thick, The substratum is 
pale-olive clay to pale-yellow clay Joam several feet thick. 
The soil is strongly alkaline, and the substratum contains 
threads and spots of erystalline gypsum and other salts. 

Permeability is very slow, and the available water 
capacity is § to 10 inches. 

Vananda soils are used for irrigated small grains, corn 
for silage, and hay and pasture, and for range. 

Typical profile of Vananda silty clay, 0 to 1 percent 
slopes, 100 feet west of the EY corner of section 3t, 
T.8N., R24 E.: 


A1—O to 8 inches, light olive-gray (5Y 6/2) silty elay, olive 
gray 5/2) when moist; strong, ¥ " 
war stru re beneath a thin, 
surface crust; hard when dry, 
sticky and plastie when wet; 
pH 8.2; clear boundary. 

R21—3 to 7 inches, light olive-gray 
olive gray y 5/2) when moi 

ie structure that bre 

v3; very hard when dry, 
icky and very plastic when wet; 


massive, vesic 
firm when moist. 
weakly calcareous ; 


(SY 6/2) heavy clay. 
1, moderate, medium, 
to weak, very fine, 
very firm when moist, 
weakly caleare- 


ous: pFT 8&8; gradnal boundary. 
B22—7 inches, pale-olive (5¥ 6/3) heavy clay, olive 


to 17 
5Y 5/8) when moist; moderate, coarse, prismatic 
ure: very hard when dry, very firm when 
sticky and very plastic when wet; strongly 
é ireous; pH $.9; clear, wavy boundary. 
Clces—i7 to 30 inches, pale-olive 6/4) heavy clay, olive 
(SY 5/3) when moist; massive; very hard when dry, 
very firm when moist, sticky and very plastic when 
wet; common seams and nests of gypsum and other 
salts and a few threads of lime; very strongly cal- 


eareous: PH 9.2; gradual, wavy boundary. 
C2cs—30 to 55 inches, light olive-gray (SY 6/2) light elay 
olive gray (5Y 5/2) when moist; mons > hard 


when dry, firm when moist, sticky and plastic when 
wet; a few seams and nests of gypsum and other 
salts: yery strongly calerreous: pH 9.1; clear bound- 
ary. 
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C8—hd to 62 inches, pale-yellow (SY 7/3) light clay loam, 
pale olive (5¥ 6/3) when moist; massive; soft when 
dry, friable when moist, slightly st and slightly 
plastie when wet; very strongly calcareous; pH 9.1. 

The Vananda soils rauge from 2.5¥ to 5¥ in hue. In value 
the A horizon is 5 or 6 when dry and 4 or 5 when moist. The 

B and C horizons have valne of 6 or 7 when dry and 5 or 6 

when moist. Chroma in the € horizons ranges from 2 to 4. In 

cultivated fields the Ap horizon is cloddy, slakes when wet, 
and forms a crust on the surface when dry, Depth to gypsum 
and salt is 12 to 15 inches. In the lower part of the C hori- 
zon, soils at the outer margin of lake basins may have strata 
of loam and fine sandy loam, 

The pH ranges from 7.9 to 8&4 in the A horizon, 8.5 to 9.0 
in the B horizons, and 8.5 to 9.5 in the C horizons. 

Vananda silty clay, 0 to 1 percent slopes (Va}—This 
soil is on stream terraces and dry lake basins in the north- 
ern half of the county. The mapped areas range from 
5 to 250 acres in size. ‘The profile is typical for the series. 
On broad river terraces the soil is underlain by stream- 
deposited gravel at a depth of 60 inches. Runoff is very 
slow, and the risk of erosion is low. Included with this 
soil in mapping are McKenzie soils on lake basins and 
Bone soils on river terraces. 

This soil is used for irrigated corn for silage, small 
grains, and hay and pi isture, and for range. (Capability 
unit [Vs-l, irrigated; VIs— 1, dryland; Clayey range site, 
10- to 14-inch precipitation zone) 

Vananda silty clay, 1 to 7 percent slopes (Vd)—This 
soil occurs on stream terraces, fans, and lake basins. The 
profile is similar to the one described as typical for the 
series. Slopes ave mainly 1 to 8 percent on the terraces 
and lakebeds and 4 to 7 percent on the fans. Runoff is 
slow to rapid, and the visk of water erosion is slight to 
moderate. Included in mapping are Bone soils on the 
fans and terraces. 

This soil is used for range. (Capability unit VIs—l, 
dryland; Clayey range site, “10- to 14-inch precipitation 
zone) 

Vananda-Bone clays, 4 to 7 percent slopes (Ve).— 
These soils are on fans and on the bottom of narrow, 
intermittent-stream valleys south of the Yellowstone 
River Valley. The unit is 45 to 65 percent Vananda soil 
and 25 to 60 percent Bone soil. The Bone soil has a light- 
ervay, glazed surface and is nearly barren. The Vananda 
soil has « good cover of western. wheatgrass, annual 
weeds, and ereasewood. The profile of each soil is similar 
to the one described as typical for its series except that 
raw and partly weather ed shale fragments occur in all 
layers of both soils. Slopes are short, and runoff is 
medium to rapid. Pits occur in the surface of eroded 
Bone soils. Included in mapping are spots of Arvada 
soil that make up about 15 percent of the mapped areas. 

These soils are used only for range. (Vananda clay is 
in capability unit VIs-1, dryland ; Olay y range site, 10- 
to 14-inch precipitation zone; Bone elay is in “capability 
unit VIIs-2, dryland; Saline Upland range site, 10- to 
14-inch precipitation zone) ~ 


a 


Wanetta Series 


The Wanetta series consists of well-drained, nearly 
level to sloping, clay loam soils on terraces of large 
stream valleys. The soils formed in alluvium and are 
20 to 40 inches deep over sand and gravel. The native 
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vegetation is grasses and sagebrush. Elevation ranges 
from 3,000 to 3,400 feet. The annual precipitation is 12 
to 14 inches, the mean annual temperature is 45 to 47° F., 
and the frost-free season is abont 128 days. Wanetta 
soils are associated with Larim and Toluca soils. 

In a typical profile, the cultivated surface layer is 
grayish-brown clay loam 8 inches thick. It is a mixture 
of the original loam surface layer that is 8 inches thick 
and the upper 8 to 5 inches of subsoil. The subsoil is 
brown clay loam abont 9 inches thick. The substratum. is 
light. brownish-gray gravelly light clay loam that con- 
tains light-gray threads and mottles of lime. Depth to 
loose, very gravelly sand is 26 inches (fig. 6). 

Permeability is moderate, and the available water 
capacity is 5 to 7 inches. The organic-matter content and 
fertility are moderate, and the root zone is moderately 
deep. 

These soils are used for irrigated row crops, small 
grains, hay and pasture, and dryfarmed small grains, 
and for range. 

Typical profile of Wanetta clay loam, 1 to 4 percent 
slopes, in a roadbank, 660 fect north of the W14 corner 
of section 14, T.18., R. 25 E.: 


Ap—0 to 8 inches, grayish-brown (1OYR 5/2) clay loam, dark 
grayish brown (10YR 4/2) when moist; weak, medi- 
um and fine, granular structure; soft when dry, 
friuble when moist, slightly sticky and slightly plas- 
tic when wet; noncalcareous; pH 7.8; abrupt bound- 
ary. 

RB2t—S to 18 inches. brown (10Y¥R 5/3) clay loam, dark 
brown (10Y¥R 4/3) when moist; moderate, medium, 
prismatic structure that breaks to moderate, medium, 
blocky; very hard when dry, firm when moist, sticky 
and plastic when wet; moderately thick, patchy clay 
films on ped faces; some gravel thinly coated with 
lime; pH &4; gradual boundary. 

B8ca—18 to 17 inches, light brownish-gray (2.5¥ 6/2) light 
clay loam, grayish brown ( y 5/2) when moist; 
weak, medium, prismatic structure; hard when dry, 
friable when moist, slightly sticky and slightly plas- 
tic when wet; some gravel; common nodules and 
seams of lime; strongly calcareous; pH 8.4; gradual 
boundary. 

Clca—17 to 26 inches, light brownish-gray (2.5Y 6/2) grav- 
elly light clay loam, grayish brown (2.5Y 5/2) when 
moist; massive; hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; 35 
percent gravel, by. volume; many seams of lime; 
strongly calcareous; pH 8.4; gradual, wavy bound- 
ary. 

ITC2—26 to GO inches, loose sand and gravel; 65 percent 
gravel, by volume. 

The Wanetta soils range from 10YR to 2.5Y in hue and 
from 2 to 4 in chroma. The A horizon is loam to light clay 
loam 2 to 8 inches thick. It is thickest in nearly level, gravel- 
free soils. The B2t horizon is 5 to 12 inches thick and 27 to 
35 percent clay. Depth to the Cea horizon is 10 to 25 inches. 
Gravel content is 0 to 80 percent in alt horizons. AS much as 
40 percent of the surface of the gravelly soils is covered with 
pebbles and cobblestones 1 to 5 inches in diameter, 


Wanetia loam, 0 to 1 percent slopes (Wa)—This soil 
is on smooth terraces and fans in the Yellowstone River 
Valley and on bordering uplands. The areas are small 
and occur beside more sloping Wanetta soils. The soil 
has a profile similar to the one typical for the series ex- 
cept that it has a loam surface layer and is gravel-free 
to a depth of 24 inches. The surface layer is more than 
6 inches thick m areas where runoff water collects. Depth 
to very gravelly sand is more than 30 inches. Slopes are 


~ iver, 
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gravelly sand substrata. 


mainly one-half percent. Ramoff is very slow, and the risk 
of erosion is slight. Included with this soil in mapping are 
Bew soils in swales and on level slopes. Bew soils make 
up about 10 percent of the areas mapped. 

This soil is used for irrigated sugar beets, corn for 
silage, dry beans, small grains, and hay, and for dry- 
farmed wheat and barley. Small areas are used for renee. 
(Capability unit IIs-3, irrigated ; [[Te-5, drvland; Silty 
range site, 10- to 14-inch precipitation zone) 
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Wanetta loam, 1 to 4 percent slopes (Wc). —This soil 
occupies areas 10 to 30 acres in size on high terraces and 
fans between Ballantine and Pompeys Pillar. The profile 
is typical for the series except that. the surface layer is 
loam 6 inches thick, and the depth to very gravelly sand 
is 30 to 40 inches. Slopes are short, uneven, and mainly 
1 to 2 percent. Short slopes of 3 to 4 percent occur where 
fan edges merge with stream terraces or on the breaks 
between. terrace levels. Runoff is slow, and the risk of 
erosion is slight. 

This soil is used for irrigated sugar beets, corn for 
silage, small grains and hay, and for range. Small grains 
are dryfar med in a few areas. Irrigation water must be 
applied carefully to prevent erosion. (Capability unit 
Tie-1, irrigated, ITTe-5, dryland; Silty range site, 10- to 
14-inch precipitation zone) 

Wanetta gravelly loam, 0 to 2 percent slopes (We).— 
This soil occurs in areas 2 to 25 acres in size on the ter- 

races of the Yellowstone River near Lanrel and east of 
Ballantine. The surface is generally smooth and unbroken 
by drainageways. The profile is similar to the one de- 
scribed as typical for the series except that all layers con- 
tain the maximum amount of gravel. As much as 40 
percent of the surface of cultive ited fields is covered by 
gravel and cobblestones. The gravel is not uniformly 
distributed over the sur face, but is concentrated on the 
crests of low ridges and mounds and along shallow drain- 
ageways. Runoff is slow, and the risk of erosion is slight. 
Slopes are about 75 feet long and dominantly 1 to 2 per- 
cent, Short, uneven, 4-percent slopes occur where shallow 
drainageways cross the terraces. 

This soil is used mostly for irrigated hay and pasture. 
Surface gravel and cobblestones and the ‘uneven. slopes 
make irrigation difficult. Waste water has caused seeped 
spots and a high water table to form in some areas of 
this soil, (Capability unit [Is-3, irrigated; T1Te—5, dry- 
land; Silty range site, 10- to 14-inch precipitation zone) 

Wanetta clay loam, 0 to 1 percent slopes (W/). —This 
soil is on high terraces in the Yellowstone River Valley 
and on bordering uplands. The profile is similar to the 
one described as “ty pica] for the series. The surface layer 
is 4 inches thick in areas where rmoff water collects. 
Some gravel occurs at depths of more than 10 inches. 
Tnelnded i in mapping are Bew soils in swales and in areas 
where runoff water collects. Bew soils make up about 10 
percent of the areas mapped. Also included ave spots of 
Larim soil. 

This soil is used for irrigated sugar beets, dry beans, 
corn. for silage, hay, small grains, and pasture and dry- 
farmed wheat and barley. Small areas outside the river 
valley are used for grazing beef cattle. (Capability unit 
TIs-3, irrigated ; IIe 5, dryland ; Clayey range site, 10- 
to 14-inch precipitation zone) 

Wanetta clay loam, 1 to 4 percent slopes (Wg).—This 
soil occurs on parts of stream terraces marked by old 
meanders and on terrace edges and short breaks that 
separate terrace levels. The surface is uneven, and drain- 
ageways are not well established on most of the terraces. 
Gravel oecurs on the surface in the more sloping areas. 
Slopes are mainly 2 percent and 50 to 100 feet long. 
Shorter and steeper slopes ocenr on terrace edges and 
breaks between terrace levels and in the deepest drainage- 
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ways. The profile of this soil is the one described as typical 
for the Wanetta series. 

This soil is used for irrigated suger beets, dry beans, 
corn for silage, small grains, and “hay, for dryfarmed 
wheat and barley, and for range. (Capability unit ITe-1, 
irrigated; TITe-5, dryland; Clayey range site, 10- to 
14-inch precipitation zone) 

Wanetta-Larim clay loams, 0 to 1 percent slopes 
(Wh]—This complex occurs on smooth terraces in the 
Yellowstone River Valley and on the bordering gravel- 
capped uplands. Shallow swales and indistinct drainage- 
ways are cut 1 to 3 feet below the surface. About 70 
percent is Wanetta clay loam and 30 percent is Larim clay 
Joam. Each soil has a profile similar to the one typical 
for its series except that the Larim soil has a clay Joam 
surface layer. The Wanetta soils are in swales and level 
areas, The Larim soils are on gravel-covered low ridges 
and mounds where slope is 1 percent. About 15 percent 
of the surface of cultivated Larim soils is covered with 
gravel, Runoff is slow, and there is no risk of erosion, 

These soils are used for dryfarmed and irrigated small 
grains, hay, and pasture and for range. (Capabilit Ey unit 
TLs-2, irrigated; [1le-5, dryland; “Wanetta soil’ is in 
Silty range ‘site, 10- to 14-inch precipitation zone; Larim 
soul is in Shallow to Gravel range site, 10- to "14-inch 
precipitation zone) 

Wanetta-Larim clay loams, 1 to 4 percent (Wk).—This 
complex occurs on well-drained terraces south of Laurel 
and east of Ballantine. About 70 percent is Wanetta clay 
loam, 25 percent is Larim clay Joam, and 5 percent. is 
Larim gravelly loam, Hach soil has a profile similar to the 
one typical for its series except that the Larim soil has a 
clay loam surface Jayer, Depth to underlying sand and 
gravel varies. The Wanetta soils are in shallow swales 
and have slopes of 1 and 2 percent. The Larim loam soils 
are on low ridges and mounds and sides of drainageways 
that have slopes of 3 and 4 percent. Larim gray elly loam 
is on ridges, mounds, and terrace edves where drainage- 
ways are narrow and deep. Gravel is common on the sur- 
face of this soil, Slopes are short and wneven. Runoff is 
slow to medium, and the risk of erosion is slight to 
moderate. 

This complex is used for irrigated and dryfarmed small 
grains, for hay and pasture, and for range. (Capability 
unit IIIs-2, irrigated; [[Te-s, deyland; Wanetta soil is 
in Silty range site, 10- to 14-inch precipitation zone; 
Larim soil is in Shallow to Gravel range site, 10- to 
14-inch precipitation zone) 

Wanetta-Larim clay loams, 4 to 7 percent slopes (W1}.— 
This complex occurs on high terraces in the Yellowstone 
River Valley and on bordering gravel-capped uplands. It 
occupies a narrow band along terrace edges and breaks 
betaveen terrace levels. Drainagewrys are narrow and 8 to 
5 feet deep. Slopes are short and uneven. Each soil has 
a profile typical for its series except that the Larim soil 
has a clay loam surface Inyer. About 60 percent is Wa- 
netta clay loam and 40 percent is Larim clay loam. The 
Wanetta soils ave on smooth mommds and low ridges be- 
tween shallow drainageways. Slopes are mainly 4 and § 
percent. The Lavim soils are on sharp ridges and mounds 
and on areas cut by deep, closely spaced drainageways. 
The amount of surface gravel on Larim soils varies, 
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Slopes are short and mainly 6 and 7 percent. Runoff is 
medium and the risk of erosion is moderate. 

‘This complex is used for irrigated and dryfarmed hay 
and pasture and for range. (Capability unit [Ve-1, irri- 
gated; ITTe-5, dryland; Wanetta soil is in Silty range 
site, 10- to 14-inch precipitation zone; Larim soil is in 
Stas to Gravel range site, 10- to 14-inch precipitation 
zone 


Work Series 


The Work series consists of well-drained, gently slop- 
ing to sloping soils on small fans and in narrow drain- 
ageways. These soils formed in mixed alluvium that 
washed from steep terrace edges. They are more than 60 
inches deep. The native vegetation is mainly sagebrush, 
needle-and-thread, broom snakeweed, prairie junegrass, 
and bluegrass. Elevation is about 3,500 feet. The annnal 
precipitation is 14 to 16 inches, the mean annual tempera- 
ture is 44° F., and the frost-free season is 120 to 125 days. 

In a typical profile, the surface layer is light brownish- 
gray clay loam. and loam 4 inches thick. The subsoil is 
brown clay and clay loam 23 inches thick. The lower 
part of the subsoil contains some light-gray threads of 
hme. The substratum is calcareous clay loam and loam 
several feet, thick, 

Permeability is moderately slow, and the available 
water capacity is 9 to 11 inches. The organic-matter con- 
tent and fertility are moderate to high. 

Soils of the Work series are used for dryfarming and 
for range. 

Typical profile of Work clay loam, 1 to 4 percent. 
slopes, 400 feet east and 275 feet north of W14 corner of 
section 14, T. 1 N., R. 29 E.: 


A11—0 to 2 inches. light brownish-gray (10YR 6/2) loam, 
very dark grayish brown (10YR 38/2) when moist; 
weak, thin, platy structure that breaks to weak, fine, 
erumb; soft when dry, friable when moist, nonstick; 
and nonplaistic when wet; pH 7.3; clear, smooth 
boundary. 

Al12-—-2 to 4 inches, light brownish-gray (10YR 6/2) clay 
loam, very dark grayish brown (1OYR 3/2) when 
moist; weak. thin, platy structure: soft when dry, 
friable when moist, slightly sticky and slightly plas- 
tie when wet; pH 7.3; clear, smooth boundary. 

Bi—t to 614 inches, grayish-brown (10YR 5/2) clay loam, 
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very dark grayish brown (1OYR 2/2) when moist; 


moderate, medium, platy structure; slightly hard 
when dry, friable when moist, sticky and plastic 


when wet; thin, patchy clay films on ped face 
7.3; clear, smooth boundary. 

B21t—614 to 11 inches, brown (10YR 5/3) clay loam, dark 
brewn (10¥R 3/4) when moist; strong, medium, 
prismatic structure that brea to strong, fine, 
blocky; very hard when dry, firm when moist, very 
sticky and very plastic when wet; moderately thick, 
continuous clay films on ped faces; pH 7.8; gradual, 
wavy boundary. 

B22t—11 to 17 inches, brown (1OYR 5/3) clay, dark brown 
(10YR 8/4) when moist; strong, fine, jn atie 
structnre that breaks to strong, fine, blocky; very 
hard when dry, firm when moist, very sticky and 
very plastic when wet: moderately thick, continuous 
clay films on ped faces; pH 7.8; gradual, wavy 
boundary. 

B238t—17 to 21 inches, brown (1OYR 5/3) clay loam, dark 
brown (1OYR 4/3) when moist; weak, medium, pris- 
matic structure that brenks to moderate, medium, 
blocky; very hard when dry, firm when moist, sticky 


pH 
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and very plastic when wet; moderately thick, con- 
tinuous clay films and patches of thick coatings on 
ped faces; pH 7.8; gradual, wavy boundary. 

B3—21 to 27 inches, light yellowish-brown (2.5¥ 6/8) clay 
loam, olive brown (2.5Y 4/3) when moist; moderate, 
medium, blocky structure; very hard when dry, firm 
when moist, sticky and plastic when wet; thin, 
patchy clay films on ped faces; a few threads of 
lime; moderately calcareous; pH 8.4; clear, wavy 
boundary. 

Clea—27 to 34 inches, light-gray (2.5Y 7/2) clay loam, light 
olive brown (2.5¥ 5/3) when moist; weak, coarse, 
blocky structure; hard when dry, firm when moist, 
sticky and plastic when wet; common seams and 
nodules of lime; strongly calcrreous; pH S.4; grad- 
ual, wavy boundary, 

C2—84 to 41 inches, light yellowish-brown (2.5¥ 6/3) clay 
loam, dark grayish brown (2.5¥ 4/2) when moist; 
massive; hard when dry, friable when moist, sticky 
and plastic when wet; common seams and nodules 
of lime; strongly calcareous; pH 84; clear, wavy 
boundary. 

C3—41 to GL inches, grayish-brown (2.5Y 5/2) loam, dark 
grayish brown 4/2) when moist; massive; 
hard when dry, firm when moist, sticky and plastic 
when wet; a few nodules of lime; moderately cal- 
careous ; pH 8.4. 

Work soils range from 10YR to 2.5Y in hue and are 5 or 6 
in value. In cultivated fields the Ap horizon is 25 to 30 per- 
cent clay. The B horizon is 15 to 25 inches thick and 38 to 45 
percent clay. This horizon ranges from 10¥R to 2.5Y in hue 
and has value of 4 or 5 and chroma of 8 or 4. When the 
lower part of the Bt horizon is dry, it has value of 5 or 6, 
hue of 2.5¥, and chroma of 3 or 4, In the Cca and © horizons, 
value runges from 5 to 7 and line threads and mottles have 
vilue of § and chroma of 1 or 2. Sandy loam strata contain- 
ing round pebbles occur in places below a depth of more than 
380 inches. All horizons may contain gravel. 


Work clay loam, 1 to 4 percent slopes (Wm).—This 
soil occurs on fans and narrow valleys on the high ter- 
vaces south of Ballantine. The areas range from 5 to 10 
acres in size. This soil has the thickest layers and the 
greatest amount of clay in the subsoil for the series. 
slopes are mainly 3 percent and less than 300 feet long. 
Runoff is medium, The risk of water erosion is moderate 
on soils at the month of drainageways that empty into 
the larger valleys. 

This soil is used for dryfarmed wheat, oats, barley, 
and alfalfa and for range. (Capability unit ITe-2, dry- 
land; Silty range site, 15- to 19-inch precipitation zone) 

Work clay loam, 4 to 7 percent slopes (Wn).—This 
soil is on fans and valley sides at the headwaters of 
Spring and Arrow Creeks south of Ballantine. This soil 
has the thinnest layers and least amount of clay for the 
series. It has more surface gravel and a wider range of 
texture in the substratum than does Work clay loam, 1 to 
4 percent slopes. Slopes are mainly 4 percent and 250 feet, 
long. Runoff is medium. The risk of water erosion on 
cultivated soil is moderate. 

This soil is used for dryfarmed hay and pasture and 
for range. (Capability unit TITe-+t, dryland; Silty range 
site, 15- to 19-inch precipitation zone) 


Worland Series 


The Worland series consists of moderately deep, well- 
drained to somewhat excessively drained, sloping to 
moderately steep soils that formed in materials weathered 
from underlying sandstone. The native vegetation is 
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mainly ricegrass, needle-and-thread, yueca, sagebrush, 
sand reedgrass, and dryland sedges. Elevation ranges 
from 3,000 to 8,900 feet. The annual precipitation is 
11 to 13 inches, the mean annual temperature is about 
50° F-., and the frost-free season is about 125 days. Wor- 
land soils are associated with Apron, Travessilla, and 
Bainville soils. 

In a typical profile, the cultivated surface layer is light 
yellowish-brown fine sandy loam 4 inches thick. ‘The 
substratum is light yellowish-brown and pale-yellow fine 
sandy loam and very gravelly sandy loam. Depth to 
unweathered sandstone is 40 inches. 

Permeability is moderately rapid, and the available 
water capacity is 8 to 6 inches. The risk of soil blowing 
is moderate to high. The organic-matter content is low, 
and the fertility is moderate. 

Worland soils are used for dryfarming and for range. 
Soil blowing has occurred on most dryfarmed soils, and 
soils in the drier parts of the county are no longer 
cultivated. 

Typical profile of cultivated Worland fine sandy loam, 
2 to 7 percent slopes, abont 115 feet north and 180 feet 
east of the SW. corner of section 36, T. 2.N., R. 27 E.: 


Ap—O to 4 inches, light yellowish-brown (2.5Y 6/3) fine 
sandy loam, olive brown (2.5¥ 4/8) when moist; 
weak, fine, granular structure; soft when dry, very 
friable when moist, nonsticky and nonplastic when 
wet; strongly calcareous; pH 8.4; clear boundary. 

AC—4 to 9 inches, light olive-brown (2.5Y 5/38) fine sandy 
loam, olive brown (2.5Y 4/3) when moist; weak, 
coarse, blocky structure; soft when dry, very friable 
when moist, nonsticky and nonplastic when wet; 
weakly calcareous; pH 8.4; gradual boundary. 

C1—9 to 22 inches, light yellowish-brown (2.5Y 6/3) fine 
sandy loam, light olive brown (2.5Y 5/3) when 
moist; very weak, coarse, prismatic structure; 
slightly hard when dry, very friable when moist, 
nonsticky and nonplastic when wet; strongly cal- 
careous; pH 8.4; clear, wavy boundary. 

C2—22 to 30 inches, pale-yellow (2.5Y 7/3) fine sandy loam, 
light yellowish brown (2.5Y 6/4) when moist; 
slightly hard when dry, very friable when moist, 
nonsticky and nonplastic when wet; a few, flat, un- 
weathered sandstone fragments; lime nodules; 
strongly calcareous; pH 8.4; gradual boundary. 

c8—80 to 40 inches, pale-yellow (2.5Y 7/3) very gravelly 
sandy loam, light yellowish brown (2.5Y 6/4) when 
moist; 70 percent, by volume, is strongly weathered 
sandstone fragments 4% to 4% inch thick; strongly 
calcareous; pl 8.4. 

R-—-40 to 72 inches, unweathered and partly weathered sand- 
stone, 


Worland soils are generally caleareous at the surface, but 
the more nearly level soils may be leached to a depth of 4 
or 5 inches. The A und C horizons range from fine sandy loam 
to loamy very fine sand. Depth to bedrock is 20 to 40 inches. 
Fragments of sandstone may make up 0 to 80 percent, by 
yolume, of any layer. The amount of these fragments usually 
increases with depth. 

Worland fine sandy loam, 2 to 7 percent slopes (Wo). — 
This soil is on smooth sandstone uplands north of the 
Yellowstone River. It occupies broad ridges and hills 
between the deep valleys of intermittent streams. Drain- 
ageways are broad, shallow, well grassed, and widely 
spaced. The profile is typical for the series. Slopes are 
short and dominantly 3 to 7 percent. Runoff is slow. The 
risk of soil blowing is high, and much of the cultivated 
soil has been eroded. The soils on crests of ridges and 
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knolls ure Jess than 20 inches deep and are covered with 
thin sandstone fragments. Sandstone crops out on the 
stronger slopes. Included in mapping are areas of Bain- 
ville and Travessilla soils, 

This soil is used for dryfarmed small grains and for 
range. (Capability unit TVe-2, dryland; Sandy range 
site, 10- to 14-inch precipitation zone) 

Worland-Travessilla fine sandy loams, 7 to 15 per- 
cent slopes (Wr).—This complex occurs in drainageways 
cut through thick sandstone bedrock in the northern half 
of the county. About 70 percent is Worland fine sandy 
Joam, and 30 percent is Travessilla fine sandy loam. The 
Worland soils are on smooth ridges and hills and on the 
sides of shallow drainageways. Travessilla soils are on 
short, steep slopes and narrow ridges that are covered 
with rock fragments, Each soil has a profile similar to 
that. described as typical for its series except that Wor- 
land soils are 20 to 24 inches deep and the Travessilla 
soils are 6 to 10 inches deep over bedrock. Runoff is 
medinm on the Travessilla soils and slow on the Worland 
soils, Slopes are dominantly 9 percent. The risk of soil 
blowing is moderate to high. Included in mapping are 
small, barren sandstone outcrops and ledges, 

These soils are used for range. (Capability unit, VIe-1, 
dryland; Worland soil is in Sandy range site, 10- to 
14-inch precipitation zone; Travessilla soil is in Shallow 
Limy range site, 10- to 14-inch precipitation zone) 


Wormser Series 


The Wormser series consists of well-drained, moder- 
ately deep, gently sloping to sloping soils that formed in 
weathered shale and sandstone on smooth undulating 
uplands in the northwestern part of the county. The 
native vegetation is mainly western wheatgrass, green 
needlegrass, needle-and-thread, prairie junegrass, and 
sagebrush. Elevation ranges from 3,200 to 3,900 feet. The 
annual precipitation is 12 to 14 inches, the mean annual 
temperature is 45 to 47° F., and the frost-free season is 
about 120 days. The Wormser soils are associated with 
Lavina, Razor, Ryegate, and Travessilla soils. 

In a typical profile, the surface layer is grayish-brown. 
loam 3 inches thick. The subsoil is grayish-brown and 
yellowish-brown clay loam and clay. The lower part of 
the subsoil is calcareous. The substratum is pale-yellow, 
caleareous gritty clay loam that contains light-gray 
threads and mottles of lime. Depth to shale and sandstone 
is 34 inches. 

Permeability is moderately slow, and the available 
water capacity is 4 to 6 inches, The risk of soil. blowing 
and water erosion is moderate to low. The organic-matter 
content is moderate, and the fertility is high. 

These soils are used for dryfarming and for range. 

Typical profile of Wormser clay loam, 4 to 7 percent 
slopes, 600 feet east, and 400 feet north of the SW. cor- 
ner, section 7, T. 4 N., R. 23 E.: 

A1l—0 to 8 inches, grayish-brown (1OYR 5/2) loam, very dark 
grayish brown (10¥R 3/2) when moist; weak, thin, 
platy structure; soft when dry, friable when moist, 
nonsticky and slightly plastic when wet; pH 7.3; 
¢lear boundary. 

B1—3 to 5 inches, dark grayish-brown (10YR 4/2) clay loam, 
dark brawn (10YR 8/3) when moist; strong, medi- 
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uin, pwismetie structure that breaks to weak, fine 
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and medinm, 
when moist, slight 
pit clear boundary. 

B2t—S to 16 inches, yellowish-brown (1O¥R 5/4) light clay, 
dark yellowish brown (10YR 4/4) when moist; mod- 
erate, fine and medium, prismatic structure that 
breaks fo strong, fine, blocky; very hard when dry, 
very firm when moist, sticky and very plastic when 
wet; patchy clay films on ped faces; pH 7.3; gradual 
boundary. 

Baca—i6 to 20 inches, light yellowish-brown 
gritty heavy clay loam, light olive brown (2.5Y 5/4) 
when moist; moderate, coarse, prismatic webure 
thit breaks to moderate, coarse, blocky; very hard 
when dry, firm when moist, sticky and very plastic 
when wet; common fine threads and musses of lime; 
moderately calcareous; pH 7.8; gradual boundary. 

Cea—20 to 84 inches, pale-yellow 7/3) gritty clay 
loam, light yellowish brown (2.5¥ 6/4) when moist; 
massive; common threads and. masses of lime; 
strongly calerreous; pH 84; gradual boundary. 

R—&4 inches, hard sandstone and shiale. 

In cultivated fields the Ap horizon is clay loam. The Worm- 
ser soils range from 1OYR to 2.5Y in hue. Soils formed from 
shale have the yellowest hue. The B horizon is 7 to 17 inches 
thick and is 35 to 45 percent clay, Depth to bedrock ranges 
from 20 to 40 inches. 

Wormser clay loam, 1 to 4 percent slopes (Ws).—This 
soil is on smooth uplands crossed by small drainageways. 
The profile is similar to the one described as typical for 
the series. Soils in the southeastern part of the county 
are less sandy and have a subsoil less than 7 inches thick. 
Slopes are mainly 1 to 2 percent. Slopes of 3 and 4 per- 
cent occur along the sides of high knolls and deep drain- 
ageways. Runoff is slow, and most precipitation enters 
the soil on gentle slopes. Included in mapping are Lavina, 
Travessilla, and Hydro soils, 

This soil is used for dryfarmed wheat and barley and 
for range. (Capability unit [fIe-5, dryland; Silty range 
site, 10- to 14-inch precipitation zone) 

Wormser clay loam, 4 to 7 percent slopes (W:).—This 
soil occurs on undulating shale and sandstone uplands 
west and south of Acton. It occurs on the smooth, rounded 
ridges and divides between major valleys. Slopes are 4 
and 5 percent on the crests of the wide ridges and in the 
shallow drainageways. Slopes are 6 and 7 percent on the 
narrow ridges and deep drainageways. The profile is typi- 
cal for the series, but the surface layer of soils in swales 
is light brownish-gray and the subsoil contains more than 
45 percent clay. Runoff is medium, and the risk of water 
erosion is moderate. Included in mapping are spots of 
Midway soils on ridges between the deeper drainageways. 

This soil is used for dryfarmed wheat and barley and 
for range, (Capability unit. [Te-5, dryland; Silty range 
site, 10- to 14-inch precipitation zone) 

Wormser-Lavina clay loams, 2 to 4 percent slopes 
(Wv).—This complex occurs north and west of Billings 
and TLanrel on plains that are underlain by sandstone. 
About 75 percent is Wormser clay loam and 25 percent is 
Lavina clay loam, The Lavina soil is on the high ridge 
crests that are covered with flat sandstone fragments or it 
oceurs in a band around rock outcrops, The Wormser soil 
has a thinner surface layer and subsoil and the sub- 
stratum contains less lime than is typical for its series. 
The Lavina soil contains more clay than is typical for 
its series. Slopes are dominantly 2 percent, and runoff is 
slow. Included in mapping are spots where rock crops 
out. 


ightly hard when dry, friable 
yo ound plastic when wet: 


(2.5Y 6/3) 
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These soils are used for dryfarmed wheat and barley 
and for range. (Capability unit T1Te-5, dryland; Worm- 
ser soil is in Silty range site, 10- to 14-inch precipitation 
zone; Lavina soil is in Shallow Limy range site, 10- to 
14-inch precipitation zone) 

Wormser-Worland sandy loams, 4 to 7 percent slopes 
(Ww).—This complex occurs west of Broadview. About 
60 percent is Wormser sandy loam and 40 percent is 
Worland sandy loam, The Worland soils are on ridges 
and knolls. The Wormser soils are on the east slopes of 
ridges and in the troughs between the ridges. The Worm- 
ser soil has less clay in the subsoil and more sand in all 
layers than is typical for its series. Some soils have a 
loamy fine sand texture in all layers. Runoff is slow. The 
risk of soil blowing is high on the Worland soil. Included 
in mapping are Travessilla, Bainville, and Midway soils, 

These soils are used for dryfarmed small grains and for 
range. (Capability unit TITe-7, dryland; Sandy range 
site, 10- to 14-inch. precipitation zone) 


Yegen Series 


The Yegen series consists of deep, Jevel to moderately 
steep, well-drained soils on smooth fans, terraces, and 
foot slopes below rock outcrops in small stream valleys. 
The soils developed in materials that weathered from 
sandstone or were washed from gravel terraces. The 
native vegetation is mainly sand reedgrass, western 
wheatgrass, needle-and-thread, and sagebrush. Annual 
precipitation is 13 to 15 inches, the mean annual tempera- 
ture is 42 to 44° F-., and the frost-free season is 115 to 125 
days. Elevation ranges from 3,000 to 3,900 feet. 

In a typical profile, the cultivated surface layer is dark 
grayish-brown light sandy loam 6 inches thick. The snb- 
soil is brown sandy clay Joam 17 inches thick. The sub- 
stratum is pale-brown to pale-yellow calcareous sandy 
loam several feet, thick. 

Permeability is moderately slow, and the available 
water capacity is 7 to 9 inches. 

These soils are used for dry and irrigated farming and 
for range. 

Typical profile of cultivated Yegen sandy loam, 4 to 
10 percent slopes, in a field about 800 feet south and 720 
feet, cast of the NW. corner of section 19, T. 2 N., R. 
29 Ei: 

Ap—0 to 6 inches, dark grayish-brown (10¥R 4/2) light 
sandy loam, very dark grayish brown (10¥R 38/2) 
when moist; massive; soft when dry, friable when 
mnoist, nonsticky and slightly plastic when wet; non- 
calcareous; pH 6.5; clear, smooth boundary. 

B21t—6 to 13 inches, brown (10YR 5/3) heavy sandy clay 
loam, dark brown (10YR 4/3) when moist; mod- 
erate, medium and coarse, prismatic structure that 
breaks to weak, medium, blocky; hard when dry, 
firm when moist, sticky and plastic when wet; mod- 
erately thick, continnons clay films on ped faces; 
noncaleareons, pH 7.3; gradual, wavy boundary. 

B22t—13 to 19 inches, pale-brown (10YR 6/3) heavy sandy 
clay Joam, dark brown (10YR 4/8) when moist; 
moderate, medium and coarse, prismatic structure; 
hard when dry, firm when moist, sticky and plastie 
when wet; thin, patchy clay films on ped faces; non- 
calcareous; pH 7.8; gradual, wavy boundary, 

B3&—19 to 23 inches, pale-brown (10YR 6/3) sandy clay loam, 
brown (10YR 5/3) when moist; weak, coarse, pris- 
matic structure; hard when dry, firm when moist, 
slightly sticky and slightly plastic when wet; non- 
calcareous; pH 7.3; gradual, wavy boundary. 
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C1—28 to 28 inches, pale-brown (10YR 6/3) heavy sandy 
loam, brown (10YR 5/3) when moist; massive; hard 
when dry, friable when moist, slightly sticky and 
Slightly plastic when wet; pI 7.8; gradual, wavy 
boundary. 

C2ea—28 to 34 inches, pale-yellow (2.5Y 7/8) heavy sandy 
loam, light olive brown (2.5¥ 5/3) when moist; 

assive; hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; moderately 
calcareous; coinmon threads of lime; pH 8.4; grad- 
mu, wavy boundary, 

C3—34 to G4 inches, pnle-yellow (2.5Y 7/3) sandy loam, light 
olive brown (2.6Y 5/3) when moist; massive; soft 
when dry, very friable when moist; moderately cal- 
careous; pH 8.4. 


The A horizon is 4 to 8 inches thick. This horizon has value 
of 2 or 8 when moist and of 4 or 5 when dry. ‘the B2t horizon 
is 18 to 24 inches thick. Depth “ the Cea horizon is 12 to 28 
inches. Below a depth of 48 inches the C horizon has lenses 
of sand and a few pebbles. A few light-gray threads of lime 
occur in the upper part of the C horizon. 

Yegen sandy loam, 0 to 1 percent slopes (Ya).—This 
soil is on level parts of large fans and terraces on the 
south side of the Yellowstone River Valley east of Hunt- 
ley. It has a thicker and darker surface layer than is 
typical for the series, and some of the level areas have « 
loam surface texture. Runoff is slow. The risk of soil 
blowing is moderate on dryfarmed soils and slight on 
irrigated soils. 

This soil is used for irrigated sugar beets, dry beans, 
corn for silage, alfalfa and small grains and dryfarmed 
small grains and alfalfa. (Capability wut I-1, irrigated ; 
ITle-6, dryland; Sandy range site, 15- to 19-inch pre- 
cipitation zone) 

Yegen sandy loam, 1 to 4 percent slopes (Yd).—This 
soil occurs on fans and gently undulating parts of the 
high terraces near Huntley and Balls antine. The profile is 
similar to that, described as typical for the series. Areas 
on knolls and low ridges or along the shallow drainage- 
ways contain gravel. Slopes are dominantly 2 percent and 
150 to 300 feet long. The risk of soil blowing and water 
erosion is moderate. 

This soil is used for dry and irrigated farming and for 
range. (Capability unit Tle-1 irrigated ; TIIe-6, ‘dryland ; 

Sandy 1 range site, 15- to 19-inch preci pitation’ zone) 

Yegen sandy loam, 4 to 10 percent slopes (Ye}—This 
soil occurs on slopes below sandstone ledges, on fans, and 
on moderately sloping, eroded terraces, The profile is 
typical for the series. Included in mapping on_ slopes 
of more than § percent are areas that have a sandy clay 
loam snbsoil 10 inches thick. The surface layer of areas 
below sandstone ledges is generally covered by 2 to 4 
inches of material eroded from the rock ledges. Slopes are 
mainly 8 percent below the sandstone ledges sand 5 percent 
on the fans and terraces. Runoff is slow, and the risk of 
soil blowing is moderate to high on bare soil. 

This soil is used for dry and irrigated farming and for 
range. (Capability unit TITe-2, irrigated; ITTe-6, dry- 
land; Sandy range site, 15- to 19- inch” precipitation zone) 

Yegen and Toluca soils, 7 to 15 percent slopes (Yt).— 
These soils occur on eroded fans and terraces between 
Pryor and Fly Creeks. The landscape is narrow ridges 
alternating with valleys 20 to 40 feet deep. The surface 
is very uneven and covered with gravel. Each soil oc- 
cupies areas ranging from 4% acre to 5 acres In size. The 
surface layer and subsoil of both soils contain gravel, 
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and their combined thickness is Jess than is typical for 
their respective series. Slopes are short and mainly 12 to 
15 percent. Included in mapping is Clapper gravelly loam 
on the steep upper sides of the deepest drainageways. 
Clapper soils make up about 15 percent of the areas 
mapped. 

This unit is used mostly for range. (Capability unit 
IVe-4, dryland; Yegen soil is in Sandy range site, 10- to 
14-inch precipitation zone; ‘Toluca soi) is in Silty range 
site, 10- to 14-inch precipitation zone) 


Formation and Classification 
of the Soils 


Tn this section, the factors that affect the formation of 
soils ave discussed, the soil series of the county are placed 
in the higher categories of soil classification, and these 
categories are defined. 


Factors of Soil Formation 


Soil is composed of mineral matter mixed with varying 
amounts of organic matter derived mostly from vegeta- 
tion. The mineral matter derives from parent material 
that has been weathered and broken down by the com- 
bined effect of climate, living organisms, and topography 
through long periods of time. Wi thin short distances, the 
combination of these factors varies, and in consequence 
the soils that form have different fertility, productivity, 
and physical and chemical characteristics, 


Parent material 


Most, of the soils in Yellowstone County formed in 
place over sandstone and shale bedrock. Some soils formed 
in alluvium derived from sandstone and shale that was 
deposited in the major valleys and on bordering uplands. 
Soils that. formed in weathered sandstone, such as those 
in the Toluca series, are generally sandy. The clay these 
soils contain was an impurity in the sandstone that was 
released by weathering. Soils that formed in shale, such. as 
those in the Pierre series, are clayey because clay is the 
basic constituent of shale. Soils ‘that formed in mixed 
alluvium derived from sandstone and shale, such as those 
in the McRae series, are loamy. Many of the soils in the 
county have acquired salt and sodium from the parent 
material. The salts and sodium make these soils saline or 
alkali and limit the kinds and amount of plants that can 
grow on them. 


Climate 


Climate, an active force in the formation of soils, is 
determined mainly by temperature and precipitation. 
Erosion and alternate freezing and heating break down 
rocks into material in which ‘soils form. The weathered 
material is further broken down by chemical reactions 
such as solution and hydration. In. this county precipita- 
tion ranges from about 10 to 20 inches. In the driest and 
warmest areas of the county are soils of the Aridisol 
order, such as those in the Cushman series. In cooler, 
wetter parts of the county are soils of the Mollisol order, 
such as those in the Amherst series. 
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Living organisms 


Living organisms also are active in the formation of 
soils. Organic matter is the main source of the dark 
color of the surface layer of soils. Fungi and algae are 
among the earliest inhabitants of rock material that con- 
tribute to the decomposition of rocks. As the rocks decom- 
pose, grasses, shrubs, and trees are able to grow and 
support animal life. 

The kinds of plants and animals present largely deter- 
mine the kinds and amount of organic matter added to 
the soil and how this matter is incorporated with the 
mineral part of the soil. Roots, rodents, and insects pene- 
trate the soil and influence its structure. Leaves, roots, 
and whole plants remain in the surface layer where they 
are changed to humus by micro-organisms, chemicals in 
the soil, and insects, 

The vegetation in Yellowstone County ranges from 
short and mid grasses and shrubs in most areas to pon- 
derosa pine and juniper trees in the Bull Mountains and 
Pine Hills. Common rodents ave gophers, prairie dogs, 
badgers, rabbits, and marmots. Pebbles and stones on the 
surface of terraces and in many other areas have been 
dug up by burrowing rodents. 


Topography 


Topography, or relief, is determined by the resistance 
of bedrock to erosion by water and wind. In the eroded 
uplands of the county, runoff water has carved deep val- 
leys that have many branches into the original bedrock. 
The rugged relief contrasts sharply with the smooth low 
relief of the terraces and flood plains of the river valleys. 

In the uplands the number and the distinctness of soil 
horizons decrease as slope increases. Steep soils that have 
vapid runoff have many characteristics similar to those 
of soils formed in arid climates. Level soils that receive 
runoff water from overlying areas have many of the 
characteristics of soils that formed in humid climates. An 
example of this pattern is the shallow Bainville soil that 
has steep slopes and the deep Big Horn soil in swales and 
depressions. The Bainville soil has no B horizon, but the 
Big Horn soil has a B horizon 10 to 15 inches thick. 


Time 


The changes that take place in a soil over long periods 
of time are called soil genesis. These changes give the soil 
distinct: horizons, or layers, by which it can be recognized. 
The kinds and arrangement of these horizons are called 
soil morphology and are described in terms of color, tex- 
ture, structure, consistence, thickness, permeability, and 
chemistry. 

Soils are classified as young to mature. The age of a soil 


is determined from the thickness of the A horizon, the. 


content of organic matter and of clay, the depth to which 
soluble material is leached, and the form and distribution 
of calcium carbonate and gypsum in the soil. 

Haverson silty clay loam, a soil of the Entisol order, is 
an example of a young soil. Tt is on a flood plain adjacent 
to a flowing stream. The soil contains little organic matter 
with which to form an A horizon, it has no clay aceumu- 
lation, and little translocation of carbonates has occurred 
to form B2 and Cca horizons. 

The Farland soils formed in parent material similar to, 
but much older than, that of Haverson silty clay loam. 
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Farland soils formed in alluvium on uplands and are 
mature soils of the Mollisol order. They contain enough 
organic matter to have a dark A horizon. Also, they 
have a distinct clay accumulation in a°B2t horizon, and 
nearly all the carbonates have been leached from the 
solum, 


Classification of Soils 


Soils are classified so that we can more easily remember 
their significant characteristics, assemble knowledge about 
them, and see their relationships to one another and to the 
whole environment. Classification also permits us to de- 
velop principles that help us to understand soil behavior 
and response to manipulation. First, through. classifica- 
tion and then through use of soil maps, we can apply our 
knowledge of soils to specific fields and other tracts of 
land, 

Thus, in classification, soils are placed in narrow cate- 
gories that are used in detailed soil surveys, so that 
knowledge about the soils can be organized and applied 
inmanaging farms, fields, and woodlands; in developing 
rural areas; in engineering work; and in many other 
ways. They are placed in broad classes to facilitate study 
and comparison in large areas, such as countries and 
continents. 

The system of classification currently used was adopted 
for general use by the National Cooperative Soil Survey 
in 1965, The current system is under continual study. 
Therefore, readers interested in developments of this sys- 
tem should search the latest literature available (8). In 
table 7, the soil series of Yellowstone County are placed 
in some categories of the current system. The classes in 
the current system are briefly defined in the following 
paragraphs. 

Ororr: Ten soil orders are recognized. They are 
Entisols, Vertisols, Inceptisols, Aridisols, Mollisols, 
Spodosols, Alfisols, Ultisols, Oxisols, and Histosols. The 
properties used to differentiate the soil orders are those 
that tend, generally, to give broad climatic groupings of 
soils. ‘wo exceptions, [ntisols and Histosols, occur in 
many different climates. 

Table 7 shows the five soil orders in Yellowstone 
County—Entisols, Mollisols, Aridisols, Alfisols, and In- 
ceptisols. Entisols are recent mineral soils that do not 
have genetic horizons or have only the beginning of such 
horizons. Aridisols have a light-colored A horizon, and 
a zone of translocated carbonates. They are so named 
because they occur in semiarid or arid climate. Mollisols 
have surface layers darkened by organic matter. Alfisols 
have argillic, or clay-enriched, horizons haying more than 
35 percent base saturation, Inceptisols oceur on young 
but not recent land formations. 

Suporper: Each order is subdivided into suborders, 
primarily on the basis of those soil characteristics that 
seem to produce classes having the greatest genetic simi- 


‘Jarity. The suborders narrow the broad climatic range 


permitted in the orders. The soil properties used to sepa- 
rate suborders mainly reflect either the presence or ab- 
sence of waterlogging or soil differences resulting from 
the climate or vegetation. The suborder is not shown in 
table 7. 
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Tanue 7.—Classifieation of soils 


Scries Family Subgroup Order 
Absarokee... -.-—- Fine, montmorillon Typic Haploborolls_._.-------~---- Mollisols. 
Allentin _{ Fine, monianorilloni Ustollic Natrargids___--.--.---- _...| Aridisols. 
Amherst. Clayey, montimorillonitie. —----__ Lithie Argiborolls Mollisols. 

Coarse-loamy, mixed, calearcous, m Typie Torriorthents_ Tentisols. 
Fine, montmorillonitic, mesic_ Ustollic Natrargids Aridiavls. 
Fine-silty, mixed, calcareous, me Ustie Torriorthents Entisols. 
Fine, montmorillonitic, mesic- Ustollic Ha Aridisols. 
Big Horn_---- = Fine, montmorillonitie, mesie_.—---.-.----------------- Ustollic Pal Aridisols. 
Bone__- _{ Fine, montmorillonitic, mesic__-__....----------------- Ustollic Na Aridisols. 
Clapper. _| Loamy-skeletal, mixed, mesi -| Ustollie Calci | Aridisols. 
Cushman Fine-loamy, mixed, mesi _| Ustollic Haplargids Aridisols. 
Danvers. Fine, montmorillonitie --; Typie Argiborolls___ Mollisols. 
Flso____ .| Loamy, mixed, ealeareor __| Ustice Torriorthents_._..-2------ Entisols. 
Farland__- - Fine-silty, mixed__.-- -| Typie Argiborolls. Mollisols. 
Fatitig__---- _| Fine-loamy, mixed, mesic_.----.---- .| Ustollie Haplargids Aridisols. 
Fort Collins_ _| Fine-loamy, mixed, mesic. - _| Ustollic Haplargid Aridisals. 
Gilt, Edge_- _ Fine, montimorillonitic, mesic _| Ustollic Natrargid: Aridisols. 
Glenberg-.--------- Coarse-loamy, mixed, caleareot -| Ustic Torrifluvent Entiso 
i Fine, montmorillonitie_.__._------------------------- Pachie Argiborol Mollisols. 
____) Fine-loamy, mixed, calearcous, misce_.___.---.--------- Ustie Torrifluvent Enti 
Taverson (gravelly Fine-loamy over sandy or sandy-skeletal, mixed, ecal- | Ustie Torrifluvents 
variant). careous, mesic. 
Heldt.._.__--------- Fine, montmorilfonitic, mesic _| Ustollie Camborthids_.--.--------- Aridisols. 
¥lesper _| Fine, montmorillonitic, mesic -| Ustollic Haplargids—-———_ Aridisols. 
Hopley----- _| Coarse-loamy, mixed__-- _| Typie Haploborolls_ __ -| Mollisols. 
Fovert, _| Fine, montimorillonitic, me _| Aquie Natrargids_--~ _ 
Hydro. _| Fine, montimorillouitic, mesie_.--..---~..---- -| Glossic Ustollie Natrargids_ a 
Fine-loamy, mixed, caleareous, mesic_ Ustie Torrifluventis_ _.-—- 2 
Fine-loamy, carbonatic Typic Calciborolls 2 
eects ree | Fine-silty, mixed, mesic Ustollic Haplargid Aridisols. 
Fine, montmorillonitic, 1 Ustertic Camborthids.-.....-.--__- Aridisols. 

s Fine-silly, mixed, calearcous, frigid —_- 7 .| Typic Ustorthents. -| Entisols. 
Varililts.gse se sean se Fine-loamy over sandy or sandy-skelctal, mixes -| Ustollie Haplargids_ _| Aridisols. 
Laurel... Fine-loamy, mixed, $ Borollic Satorthids___ _| Aridisols. 
Lavina. _| Clayey, montmorillonitic, mesic ~ Aridic Lithic Argiustolls_ _| Mollisols. 
Lismas—.----- -| Clayey, montomorillonitic, calcareous, mesic, shallow- Ustic Torriorthents_ __ -| Entisols. 
Lohmiller.._.------- Fine, montmorillonitic, calcareous, mesic¢_._---.-------- Ustic Torrifluvents__ .| Entisols. 
Lohmiller (gravelly Fine over sandy or sandy-skeletal, mixed, calcareous, | Ustic Torrifluvents. —--------- _| Entisols. 

variant). mesic. . a. 
Maginnis -_------- Clayey, skeletal, montmorillonitic, frigid_--.__--_------- Lithis Haploborolls...----.-------- | Moliisols. 
MekKenzie.__.------| Fine, montmorillonitic, calearcous, frigid__.------------ Typie Haplaquepts_-_------.------- | Inceptisols. 
MecRae_- | Fino-loamy, mixed, mesic_-.- Ustollic Camborthids | Aridisols. 
Midway. _- .| Clayey, montmorillonitic, calcareous, mesic, shallow. -| Ustie Torriorthents._ Entisols. 
Oburn__-_- | Pine, montmorillonitie___---.-..----------- -| Borollic Natrargids_-_ Aridisols. 
Pierre_- _| Very fine, montmorillonitic, mesic— - -| Ustertic Camborthids_- Aridisols, 
Razor. - Fine, montmorillonitic, mesic —— -- -| Ustollie Camborthids Aridisols. 
Fine-loamy, mixed, mesic. - - .| Aridie Argiustolls__ Mollisols. 
Fine, montmorillonitic, mesic_....-.------------------ Ustollic Salorthids_.__.-----.------ Aridigols. 
Shaak_ _| Fine, montmorillonitic.....-..------------~---------- Abruptie Argiborolls....----...---- Mollisols. 
Shonkin_-~---- _| Fine, montmorillonitic, mesic¢_ Glossie Natraqualfs__ _| Alfisols. 
Shorey. ~~ ----- .| Fine-loamy, mixed, mesie__-------- Ustollic Calciorthids “| Aridisols. 
Thurlow .| Fine, montmorillonitic, mesic_ ~~~ -- Ustollic Haplargids- Aridisols. 
Toluca_-- _| Fine-loamy, mixed, mesic. -.--- -| Ustollic Haplargids- -_- Aridisols. 
Travessilla_ Loamy, mixed, caleareous, mesi Lithie Ustic Torriorthent: Entisols. 
Treasure.---_------- Fine-loamy, mixed, mesic¢_-_-_~- Ustollic Haplargids__....---------- Aridisols. 
Vananda Fine, montmorillonitic, mesic. — - Ustie Torriorthents..._-.-----.___- Entisols. 
Wanetta._ _| Fine-loamy over sandy or sandy-skeletal, Ustollic Haplargids_ Aridisols. 
Work___- Fine, montmorillonitic Typie Argiborolls_ _{| Mollisols. 
Worland Coarse-loamy, mixed, caleareous, mesic. Typic Torriorthent: _; Entigols. 
Wormser Fine, montmorillonitic, mesic Aridic Argiustolls_ - e .| Mollisols. 
Fine-loamy, mixed_._-.------------------------------ Typie Argiborolls..___._.____-- _..-| Mollisols. 
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Great Grove: 
groups on the basis 
and characteristics 
used to make separ: 


which clay, iron, or humus have accumulated or those 
that have pans interfering with growth of roots or move- 
ment of water, Among the characteristics considered are 
the self-mulching properties of clays, soil temperature, 


Soil suborders are separated into great 


and major differences in the content of calcium, mag- 
nesium, sodium, and potassium. The great group is not 
shown separately in table 7 because it is the last word 
in the name of the subgroup. 

Suncroue: Great groups are subdivided into sub- 
groups, one representing the central (typic) segment of 
the group, and others, called intergrades, that have prop- 
erties of one great group and also one or more properties 


of uniformity in the kinds, sequence, 
of major soil horizons. The horizons 
ations into great groups are those in 
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of another great group, suborder, or order. Subgroups 
may also be made in those instances where soil properties 
intergrade outside of the range of any other great group, 
suborder, or order. 

Fastixy: Families are separated within a subgroup 
primarily on the basis of properties important to the 
growth of plants or behavior of soils used for engineer- 
ing. Among the properties considered are texture, miner- 
alogy, reaction, soil temperature, permeability, thickness 
of hovizons, and consistence. 

Senes: As explained in the section “How This Sur- 
vey Was Made,” the series is a group of soils that have 
major horizons that, except for texture of the surface 
layer, are similar in important characteristics and ar- 
rangement in. the profile. A. series is given the name of 
a geographic location near the place where that series was 
first observed and mapped. 


General Nature of the County 


This section discusses the physiography and drainage, 
ground water sources, climate, natural resources, settle- 
ment and farming, and industry, markets and transpor- 
tation of the county. Statistics for population and 
agniculture are from reports by the U.S. Bureau of the 
Census and the Department of Agriculture. 


Physiography and Drainage 


Yellowstone County lies in an unglaciated part of the 
Missouri Plateau, which is the northern part of the Great 
Plains Province. It is underlain by sedimentary rocks, 
chiefly sandstone and shale. The topography is the result 
of differential erosion that followed the folding and fault- 
ing of these rocks. 

Elevation ranges from 2,680 feet above sea level on the 
Yellowstone River near Custer to 4,700 feet on Eldrige 
Mesa in the Bull Mountains, Local relief is generally less 
than 600 feet, except in the Bull Mountains, and changes 
in elevation generally are gradual. 

The topography of the county can be divided into the 
Bull Monntain upland, the plains, the lake basins, the 
zone of faulting, the terraces, and the Yellowstone River 
valley. 

Ao small part of the Bull Mountains is included in 
Yellowstone County. This part is rugged and has a maxi- 
mum local relief of less than 2,000 feet. The climate is 
semiarid. Runoff after heavy rains causes severe erosion 
on the nearly horizontal beds of sandstone, soft shale, and 
coal, Streams flow intermittently and carry a large vol- 
ume of water when rains are heavy. Because slopes are 
steep, the streams also carry large amounts of silt. Be- 
cause the coalbeds have burned, the rocks at high eleva- 
tions have fused into natural brick. This red clinker, ov 
scoria brick, crops out above and below the coalbeds. 

The largest part of the county is plains. The plains are 
rolling and dissected. Sandstone and shale crop out. The 
shale weathers faster than the sandstone and forms rim- 
rocks, steep-sided coulee walls, and rough ridges. Areas 
where the shale is thickest are more rolling and dissected 
than other areas. This is because the cover of plants is 
sparse, runoff is rapid, and erosion is severe, 
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The lake basins in the northwestern part of the county 
are undrained or poorly drained depressions containing 
temporary Jakes that vary in size. The largest in the 
county is the 15,000-acre Comanche Flat south of Broad- 
view. The Comanche Flat lies 650 feet, above the Yellow= 
stone River and drains southward. General uplift along 
the Huntley fault zone, which crosses the Comanche Flat 
near Acton in an east-west direction, may have reduced 
the gradient of the river. This uplift combined with gen- 
eral uplift in the Pryor and Beartooth Mountains during 
the Tertiary period helped to downeut the river and to 
dam up the Comanche Flat. 

The Huntley fault zone, generally less than 7 miles 
wide, crosses the county through Eluntley in the east to 
Acton in the west. The faults cut northeastward across 
the fault zone at about a 45° angle. Each fault is generally 
less than 5 miles long and has a displacement, of less than 
500 feet. Along the fault zone are broken and irregular 
beds, sandstone scarps, and buttes, The fossil beds sonth- 
west of Acton are in this zone. 

Large areas in the county are covered with gravelly 
alluviun, This alluvium occurs along the Yellowstone 
River Valley and in areas south of the valley. In the 
valley two terraces show signs that there were periods of 
uplift, and periods of relative stability. The lowest ter- 
race is about, 125 feet above the Yellowstone River and 
contains gravel to a depth of 25 to 50 feet. This terrace is 
represented by the Billings Bench east of Billings. The 
highest. terrace is 600 to as much as 1,100 feet above the 
river, It occurs south of the river, south of Huntley and 
Ballantine, and along the entire length of Pryor Creek. 
The highest. terraces are associated with former drainage 
systems at much higher elevation and may date from the 
Oligocene epoch, about 30 million years ago. The highest 
terraces may be associated with the ancient valley of the 
Shoshone River, or they may be remnants of the Yellow- 
stone River Valley from a period when the river flowed 
ata much higher elevation than it does today. The Sho- 
shone River once flowed northward through Pryor Gap 
but since has been partly replaced by the Pryor Creek 
duainage system. 

The Yellowstone River Valley ranges from a few hun- 
dred yards to about 12 miles in width and lies 100 to 500 
feet below the surrounding upland plain. The width of 
the valley is determined by the resistance of the bedrock 
to erosion. The valley is broader over shale than over the 
harder sandstone. East of Billings the river has cut 
around the resistant Eagle Sandstone, which now forms 
prominent rimrocks on both sides of the valley, Eagle 
Sandstone, on which Billings Airport is located, lies 500 
feet. above the river, 

All of Yellowstone County is drained by the Yellow- 
stone River and its tributaries. The river flows northeast- 
ward through a fairly steep-walled valley. It ranges from 
a few hundred feet to more than half a mile in width, 
and it always carries a large volume of water. The maxi- 
mum flow recorded at Billings between 1928 and 1958 was 
64,800 second-feet, and the minimum flow was 430 second- 
feet. ‘The only tributaries of the river that carry water 
the year round ave Clarks Fork and Pryor Creek. The 
headwaters of Clarks Fork are in the Beartooth and 
Absaroka Mountains, and the headwaters of Pryor Creek 
are in the Pryor Mountains. 
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Ground Water Sources * 


Yellowstone Connty is underlain by beds of shale and 
sandstone that are about 5,000 feet thick. The shale is 
generally dry or yields water of poor quality, but in some 
areas it yields water that can be used by livestock. The 
most practical way to obtain water from shale is to dig 
shallow wells in coulees or to drill through the shale to 
underlying sandstone (4). 

The sandstone yields water adequate in quantity and 
quality for both domestic and livestock use. ‘The sand- 
stone does not yield enough water for large-scale inriga- 
tion, and the water is too mineral for use on the soils in 
this county. The water obtained from areas where sand- 
stone is covered by thick marine shale may be of poor 
quality. 

The rocks that crop out in Yellowstone County date 
from the Quaternary to the Jurassic Periods and were 
deposited as long as 140 million years ago. Older, deeper 
rocks of the Swift, Tensleep, Amsden, and Madison Lime- 
stone Formations contain water under pressure sufficient 
for artesian wells. 

Quaternary alluvium and lower terrace deposits —The 
youngest sediments are on fans and valleys of the Yellow- 
stone River and its tributaries. The most extensive depos- 
its occur in the valleys of the Yellowstone River and 
Clarks Fork and on Comanche Flat. Groundwater from 
the river valleys is generally suitable for domestic and 
livestock use and can be obtained in the valleys or on the 
terraces. In some areas contamination and higher salt 
content preclude domestic use of the water. The water 
from Comanche Flat contains large amounts of salt and 
is suitable only for livestock. 

Other terrace deposits —The alluvium deposits on high 
terraces south of the Yellowstone River Valley are deeply 
dissected and have been drained of ground water, They 
serve mainly as aquifers from small springs or seeps at 
the terrace edges. The gravel mantle is about 25 feet 
thick in most places. It is similar to the gravel mantle on 
lower terraces, but it contains more quartzite, dark chert, 
and igneous rocks and is cemented in many areas. 

Fort Union Formation—The Fort Union Formation 
consists of Tertiary rocks 40 to 60 million years old. It 
underlies most of the eastern part of the county and is 
an important source of water. This formation is more 
than 2,000 feet thick in the Bull Mountains, though it 
thins out from this structural base. 

The Fort Union Formation is divided into the Tullock 
member at the base, the Lebo Shale member in the middle, 
and the Tongue River member at. the top. All members 
are composed of interbedded shale and small amounts of 
sandstone and coal, Spring and well water sufficient for 
use by livestock can be obtained from the sandstone, 
except in well-drained areas high above the valley. Water 
can be obtained from shallow wells in areas of the valley 
that are underlain by shale. 

Hell Oveek Formation—The Hell Creek Formation 
consists of Cretaceous rocks, 60 to 130 million years old. 
It is about 1,100 feet thick and underlics the Fort Union 
Formation. The Hell Creek Formation crops out at the 
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surtace In many aveas throughout the county. Most wells 
yield only a small quantity of water. The yield is espe- 
cially low in areas underlain by very permeable sand- 
stone, The water contains more minerals than water from 
the Fort Union Formation, but it is generally satisfactory 
for use by livestock and, in some areas, for domestic use. 

Lennep Sandstone —Lennep Sandstone underlies the 
Hell Creek Formation and crops out only in the north- 
western part of the county. This formation is about 300 
feet thick and, in many areas, forms a prominent escarp- 
ment above the underlying Bearpaw Shale. Lennep Sand- 
stone is a good aquifer except where it is contaminated by 
mineralized water from the Bearpaw Shale. 

Bearpaw Shate—Bearpaw Shale is dark-blue to gray- 
black marine shale 600 to 1,000 feet thick. It contains 
little or no sandstone and yields satisfactory water only 
in some shallow wells in valleys. Surface reservoirs in. 
areas where Bearpaw Shale crops out are generally a fair 
source of water for livestock. 

Judith Riwer Formation—The Judith River Forma- 
tion underlies the Bearpaw Shale and is about 400 feet 
thick. It consists of alternating layers of sandstone and 
shale, The sandstone and shale in the western part of the 
county formed in fresh water. In the eastern part of the 
county they formed in. brackish water as a shoreline 
deposit. of a large Cretaceous sea. 

‘The sandstone of the Judith River Formation generally 
yields water of! fair to good quality. Water of poorer 
quality is obtained where wells are dvilled through the 
Bearpaw Shale because mineralized water from the shale 
can enter the sandstone at outcrops and along faults and 
fractures. 

Claggett Formation—The Claggett Formation is dark 
shale about 600 feet thick. It is similar to Bearpaw Shale. 
This shale is of marine origin and yields water of poor 
quality because the permeability of the formation is slow 
and the salt content is high. Satisfactory water can be 
obtained by drilling through the Claggett Shale into the 
underlying Eagle Sandstone. In some areas the Eagle 
Sandstone may be contaminated by salts derived from 
the overlying Claggett Shale. 

Fagle Sandstone —Eagle Sandstone underlies Claggett 
Shale. It is nearly 300 feet thick in the western part of 
the county. The upper part is thin-bedded sandstone and 
shale, the middle is shaly, and the lower part is massive 
sandstone that forms prominent rimrocks along parts of 
the Yellowstone River valley. The sandstone is cemented 
and has slow permeability. Most. wells yield a small quan- 
tity of hard water that is generally potable. 

Telegraph Creek Formation—The Telegraph Creek 
Formation occurs in the southern part, of the county. Tt 
is part of a transition zone about 150 to 200 feet thick 
between Eagle Sandstone and Colorado Shale. Tt consists 
primarily of thin-bedded sandstone and shale of marine 
origin. The poorly developed marine sandstone is not a 
reliable source of potable water. 

Cody Shale—Cody Shale lies below the Telegraph 
Creek Formation and is 500 to 1,100 feet thick. Tt eon- 
sists mostly of gray to black marine shale that yields 
little or no water. Sandy zones occur locally, but the 
water they yield generally is not potable. 

Frontier Formation—The Frontier Formation lies 
below the Cody Shale and is about 450 to 800 feet thick. 
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It consists of black shale, brown sandy shale, and heavy 
sandstone that is primarily of marine origin. This forma- 
tion yields little or no water. 

Mowry Shale-—Mowrvy Shale lies below the Frontier 
Formation and is 180 to 325 feet thick. It consists of 
thin-bedded sandstone and shale. Weathered outcrops of 
Mowry Shale are silyer-gray in color. Mowry Shale does 
not yield potable water. 

Thermopotlis Shate—Thermopolis Shale consists of a 
lower layer of sandy shale about 275 feet thick, a middle 
layer of stveam-deposited sandstone 10 to 30 feet thick, 
and an upper Jayer of black or dark blue-gray shale 400 
to 460 feet thick. In valleys the lower and upper layers 
of shale are separated by sandstone benches, The sand- 
stone is a potential source of oil but does not yield 
potable water. 

Cloverly Formation—The Cloverly Formation is 150 
to 350 feet thick and is of fresh water origin. It crops 
out at an elevation of about 8,800 feet on the northern 
slopes of the Pryor Mountains. Most wells drilled in the 
valley below yield an ample amount of potable water. 

Morrison Formation—The Morrison Formation is 
about 200 teet thick. It dates from the Jurassic Age and 
is of fresh-water origin. It crops out in only a few areas 
of the county and is not an important source of water. 

Older rocks —Olderv sedimentary vocks that are more 
than 3,000 feet thick can be reached by drills. Those that 
contain or consist of sandstone have good permeability 
and are suitable sources of water, 


Climate 


The climate of Yellowstone County is affected by a 
complex topography of mountains, foothills, and valleys. 
The county is situated in the west-central part of 
the Yellowstone River Valley and east and north of 
mountainous areas. The main valley drains generally 
northeastward through the county, but slopes and drain- 
ageways in some parts of the county go in almost all 
directions. Elevation ranges from about 2,200 feet, above 
sew level where the Yellowstone River leaves the county 
east of Custer to more than 5,000 feet along parts of the 
southern boundary. Elevation rises rapidly in the south- 
western part of the county to the highest peaks in Mon- 
tana, about 50 miles beyond the border. ‘To the south eleva- 
tion is about 10,000 feet in the Big Horn Mountains along 
the Wyoming State line. 

Data on temperature and precipitation in the county are 
given in table 8. Temperatures are higher in summer and 
milder in winter in the Yellowstone River Valley than 
elsewhere in the county. Precipitation in the valley is less 
than 14 inches and is as low as 11 inches near Custer on 
the eastern border. 

In the uplands north and south of the main valley, 
precipitation is about 15 inches. It is nearly 20 inches in 
the aveas of Bull Mountain and Pryor Mountain. The 
temperatures are lower and the growing season is shorter 
than in the valley. 

Cold fronts from the north affect the eastern part of 
the county but do not reach the western part. Conse- 
quently, winter in the east and at higher elevations 
is more severe than in the western valley region near 
Billings. 
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The length of the growing season varies little in culti- 
vated areas throughout the county. The frost-free season 
averages 129 days between the last freezing temperature 
in spring on about 15 May and the first in fall on about 
22 September. 

Figure 7 shows the percentage of probability that speci- 
fied freezing temperatures will occur at Ballantine after 
a given date in spring. Figure 8 shows the percentage of 
probability that these temperatures will occur before a 
given date in fall. 

Warm, dry chinook winds that blow down the sides of 
mountains move northeastward through the county and 
make winters relatively mild. In downtown Billings the 
average temperature in January is 35.2° ¥., which is 10° 
higher than at stations 100 miles east or west of the 
county. Over a 25-year period at Billings Airport, 
there was an average of 43 days per year when the tem- 
perature remained below 32° F, all day, and 16 days per 
year when the temperature fell below 0° F. during the 
day. A low of —53° F, has been recorded at the Huntley 
Experiment Station, but winter temperatures seldom 
drop below —20 to —25° F. 

Average temperatures ave lower outside the main val- 
Jey. Broadview was an average of 2.5° colder than 
Billings in the winter of 1956-57, and eastern sections of 
the county are affected by cold air from the north that 
does not reach the western sections. 

On about 92 days a year precipitation is 0.01 inch or 
more, and nearly 70 percent of the annual precipitation 
falls during the growing season. May and June are the 
wettest months. Both have about 11 days when precipita- 
tion is 0.01 inch or more. This is favorable for crop 
gvowth. More precipitation falls in June than falls in 
July and August combined. This means that in most 
years hay and small grains can be harvested during July 
and August without much interruption by wet weather. 
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Figure 7,—Percentage of probability that a temperature of 16°, 20°, 
24°, 28°, and 32° will occur at Ballantine after given dates in 
spring. 
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Figure 8.—Percentage of probability that a temperature of 16°, 20°, 
24°, 28°, and 32° will occur at Ballantine before given dates in 
fall. 


A second peak of precipitation occurs in September and 
October, and it improves the germination and early 
growth of winter wheat, the major dryfarmed crop. 

The highest summer temperatures occur in the Yellow- 
stone River Valley. The temperature reaches 100° F. a 
few days every year, and a high of 110° F. has been 
recorded at Ballantine. The maximum afternoon tempera- 
ture in July is 88 to 91° F., but the temperature drops 
below 60° F. at night. Hot spells in July and August can 
affect most. dryfarmed crops, but irrigated crops are less 
vulnerable. 

No more than twice in 10 years are seasons dry enough 
to harm dryfarmed crops. In a 50-year period, the TTunt- 
ley Experiment Station recorded 10 years having an an- 
nual precipitation of less than 10 inches, but the total 
precipitation in the months of May and June, the most 
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important for summer crops, remained high even during 
the dry years. 

About 31 thunderstorms occur each year, 16 of which 
are in June and July. Hail during thunderstorms dam- 
ages crops or property in some parts of the county every 
year, 

Heavy snowstorms are rare. About 19 days a year have 
more than 1 inch of snow. March, the snowiest month, 
has 4 days on which 1 inch or more of snow falls. Annual 
snowfall in the Yellowstone River Valley averages about 
40 inches a year, but probably twice this amount falls 
at elevations of 4,500 feet or more. 

The prevailing winds in the county blow toward the 
northeast. At Billings windspeed averages 9.6 miles per 
hour in August and 12.9 miles per hour in December. 
Windspeed is faster in winter because the chinook or 
drainage winds blow for days at a time. These winds 
make winter temperatures milder throughout the county. 

Gusty winds accompany summer thunderstorms, and 
about once every 10 years a tornado occurs somewhere 
in the county. The tornadoes usually are small. 

At Billings Airport through a 20-year period, the sun 
shone 62 percent of the possible time throughout the 
year. July (78 percent) and August (76 percent) are 
the sunniest months, and November and December (47 
percent) are the cloudiest. These conditions prevail 
throughout the county. 

Tests at Huntley using evaporation pans showed that 
about 40 inches of water are lost by evaporation from 
April through September. The loss is considerably great- 
ev in the windier sections of the county. Evaporation 
from lakes or reservoirs averages 28 inches of water 
from April through September, but varies from about. 
22 inches during cool, wet years to as much as 40 inches 
during hot, dry years. 

At Billings Airport the relative humidity has a high 
of 77 percent during June at about 5:00 a. m., and a low 
of 32 percent during Angust at about 5:00 p.m. On clear, 
dry summer afternoons the relative humidity may drop 


TaBLe 8.—Temperature and precipitation 


Temperature 4 Precipitation 
Month 
Average Average Mean Billings Huntley Average 
daily daily daily Airport 2 Experiment, snowfall 3 
maximum minimum temperature Station 2 
oP, OF, Inches Tnehes Inches 

JADU C so ttee ee se eee o ceaseless 32. 5 . 6 3. 2 0. 61 0.35 6.8 
Debruntyecectues: ceshesues sees cues 36, 1 . 1 ae 0, 62 0, 41 71 
Marthe 22-00 aun ccco cee rates eewe a sseeeeseS 44,4 . 0 3,7 1.01 0. 66 8.9 
April_- a 59. 4 . 9 . 0 1. 45 1. 16 4.0 
May-- = 69.5 oth 8 2. 08 1.96 0.5 
June_- 76.9 eal 5.1 2. 61 2. 66 0.2 

JUS aadeeeceone scans - 88. 3 a +i 0. 89 0. 80 0 

AVG oncom uecon seemeteoes ccce Sea kubekes ees 85. 9 8 ae) 0. 83 0,84 | 0 
SePtINDOl sn .nocce nose cas tno se oe Rees 73. 6 . 6 . 4 1. 26 1, 22 | 0..6 
October - 61.7 il 9.5 1.01 0, 86 | 2.5 
November. oi 46. 4. 6 5.1 0. 67 0. 51 4.7 
December < 36.5 3 8. 4 0, 59 0. 46 6.9 
VQ0Tocon- oo ose athsen Geeeshckescsdee peaese 59. 2 3 oD 13. 68 11, 88 | 42, 2 

| 


1 Average of temperatures at Billings Airport and the Huntley 
Experiment Station. 


2 Average monthly precipitation based on data for the period 
1935-64, ; 
3 Based on snowfall at Ballantine through a period of 21 years. 
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to 20 to 30 percent. Because the relative humidity is low, 
summer weather is seldom oppressive. High relative liu- 
midity occurs during fog, but the fog usually lasts no 
more than a few hours. 


Natural Resources 


The Wolf Springs oilfield in the northeastern part 
of the county has about 80 producing wells in an area 
6 miles square. The crude oil is refined in Billings. At- 
tempts to extend the oilfield into Musselshell County 
north of Yellowstone County have been unsuccessful. 

Subbituminous coal is obtained in the Bull Mountains 
from sedimentary rocks of the Fort Union formation. 
The coal is consumed locally. Mining has not developed 
on, & commercial seale because the major coalbeds in. the 
formation are in Musselshell County to the north. 

Timberland is generally part of ranch sites and is 
grazed. Cottonwood trees grow in about 10,000 acres on 
bottom lands of the Yellowstone and Bighorn Rivers and 
Clarks Fork. Ponderosa pine trees grow on the southern 
slopes of the Bull Mountains and in the areas south and 
west of Custer. These trees provide mine timber and 
lumber for local use. Small portable sawmills produce the 
lumber. 

Sand and gravel underlying river terraces are used 
locally for constructing roads and buildings. Small 
enous of shale are ised to produce bricks and building 
blocks 


Settlement and Farming 


Yellowstone County was incorporated in 1882. The 
Northern Pacific Railroad reached the Yellowstone River 
Valley in 1883, and thereafter irrigated farming expanded 

rapidly, Between 1907 and 1917 nearly all tillable land 
outside the irrigated valleys was homesteaded, except for 
the Crow Tndian Reservation, which occupies about, 221,- 
180 acres in the southeastern’ part of the county. 
The Huntley Agricultural Experiment Station was es- 
tablished in 1900. Late i in the 1980’s, the Federal govern- 
ment purchased most of the dryfarmed land in the 
county. The Buffalo and Alkali Creek Grazing Districts 
were created, formerly dryfarmed areas were reseeded to 
range, and water developments and controlled grazing 
were introduced to improve the rangeland. In 1958 about 
73,432 acres of dryland was st 7 federally owned. 

Tn 1964 there were 1,085 farms and ranches in the 

county. Of these 830 were irrigated. Table 9 shows the 


TasLe 9.—Aereage of principal crops im 1959 and 1964 


Crop 1959 1964 
Acres Acres 
Siipir betth2 2c aoc Sus Se et eee oa eou 14, 058 14, 667 
Alfalfa hay. -.--------- 22, 321 23, 659 
BeanSiacocoscee- cet eeu 4,317 2,810 
Corn for silage___- 8, 488 7,496 
Winter wheat 71, 669 65, 977 
Spring wheat. 7, 706 5, 475 
Oats. ---- : 5, 839 4, 320 
Batl0Vsce.cose eee ees doles ue 37, 218 34, 217 
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TABLE 10.—Jvvestock 
Livestock 1959 1964 
Cattle and ealves.....--2--- ee - ee 81, 827 110, 617 
Sheep and lambs 49, 526 31, 831 
Wogs and: pigs.22.---222----- 8, 651 6, 386 
Chickens (4 months and older)_...--_--_- 95, 160 96, 987 


major irrigated and dryfarmed field crops in the county. 
About 80 percent of the farms are operated by the owner, 
and nearly all of them are served by electric powerlines 
and are mechanized. 

In 1964 there were 382 livestock farms other than poul- 
try and 14 poultry farms. Table 10 gives the livestock for 
1959 and 1964. Other farms in the county were 446 farms 
growing field crops, 176 cash-grain farms, and 61 dairy 
farms. 


Industry, Markets, and Transportation 


Oil refineries at Billings and Laurel produce many 
kinds of oil products, including jet aircraft fuel. A large 
sugar refinery at Billings is supplied with sugar beets 
grown locally and around Chinook, near the Canadian 
border, ‘Two meat packing plants, a vegetable packing 
plant, and a flour mill are located in Billings. 

Natural gas pipelines supply heating fuel to all the 
major towns and cities in the county. Billings has a stand- 
by generating plant for electric power, ‘bub the main 
source of electricity i is outside of the county. 

Wheat is marketed at elevators in Broadview, Acton, 
Billings, Laurel, Huntley, and Worden. The public 
stockyards and transportation to Billings provide ranches 
with good livestock marketing facilities. Billings is also 
a distribution point for wholesale firms that deal in farm 
machinery, groceries, construction and oilfield equipment, 
and the service industries connected with them. 

The railway system includes the main line of the North- 
ern Pacific Railroad and branch lines of the Chicago, 
Burlington, and Quincy and the Great Northern Rail- 
roads. Repair shops and switching yards are at Laurel. 
Interstate Highways 90 and 94 cross the county along 
the Yellowstone River Valley and U.S. Highway 87 
crosses the county from north to south. U.S. Route 212 
is the northeast entrance to Yellowstone National Park. 
The terminals of several major truck companies that 
transport oil and other products are at Billings and 
Laurel. Three major airlines fly to the Billings Airport. 
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Glossary 


Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali 
soil has so high a degree of alkalinity (pH 8.5 or higher) or so 
high a percentage of exchangeable sodium (15 percent or more 
of the total exchangeable bases), or both, that the growth 
of most crop plants is low from this cause. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Available water capacity. The capacity of a soil to hold water 
in a form available to most plants. 

Channery soil. A soil that contains thin, flat fragments of sand- 
stone, limestone, or schist, as much as 6 inches in length 
along the longer axis. A single piece is called a fragment. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: clay coat, clay skin. 

Climax yegetation. ‘Che stabilized plant community on a particular 
site; it reproduces itself and does not change so long as the 
environment does not change. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of 
soil grains cemented together. The composition of some con- 
eretions is unlike that of the surrounding soil. Calcium car- 
pbonate and iron oxide are examples of material commonly 
found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noneoherent when dry or moist; does not bold together 
ina mass. 

Friable-—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together 
into a lump. 

Firm—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Piastic.—When wet, readily deformed by moderate pressure but 

: can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky.—When wet, adheres to other material, and tends to 
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stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Decreaser. Any of the climax range plants most heavily grazed. 
Because they are the most palatable, they are first to be 
destroyed by overgrazing. 

Deferred grazing. The practice of delaying grazing until range 
plants have reached a definite stage of growth, in order to 
increase the vigor of the forage and to allow the desirable 
plants to produce seed, Contrasts with continuous grazing and 
rotation grazing. 

Diversion, or diversion terrace. A ridge of earth, generally a 
iterrace, that is built to divert runoff from its natural course 
and, thus, to protect areas downslope from the effects of such 
runoff. 

Erosion. The wearing away of the land surface by wind (sand- 
blast), running water, and other geological agents. 

Fallow. Cropland left idle in order to restore productivity, mainly 
through accumulation of water, nutrients, or both. Summer 
fallow is a common stage before cereal grain in regions of 
limited rainfall, The soil is tilled for at least one growing 
season to control weeds, to aid decomposition of plant residues, 
and to encourage the storage of moisture for the succeeding 
grain crop. 

Fertility, soil. The quality of a soil that enables it to provide 
compounds, in adequate amounts and in proper balance, for 
the growth of specified plants, when other growth factors 
such as light, moisture, temperature, and the physical condi- 
tion of the soil are favorable. 

Field moisture capacity. The moisture content of a soil, expressed 
as a percentage of the oven-dry weight, after the gravitational, 
or free, water has been allowed to drain away; the field 
moisture content 2 or 8 days after a soaking rain; also called 
norinal field capacity, normal moisture capacity, or capillary 
capacity. 

Flood plain. Nearly level land, consisting of stream sediments, that 
borders a stream and is subject to flooding unless protected 
artificially. 

Gully. A miniature vaHey with steep sides cut by running water 
and through which water ordinarily runs only afiter rains. 
The distinction between gully and rill is one of depth. A gully 
generally is an obstacle to farm machinery and is too deep 
to be obliterated by normal tillage; a rill is of lesser depth and 
ean be smoothed over by ordinary tillage. V-shaped gullies 
result if the material is more difficult to erode with depth; 
whereas U-shaped gullies result if the lower material is more 
easily eroded than that above it. 

Horizon, soil. A layer ot soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: 

O horizon—The layer of organic matter on the surface of a 
mineral soil, This layer consists of decaying plant residues. 

A horizon.—The mineral horizon at the surface or just below 
an © horizon. (his horizon is the one in which Jiving 
organisms are most active and therefore is marked by the 
aecunwiation of humus. The horizon may have lost one or 
more of soluble salts, clay, and sesquioxides (iron and 
aluminum oxides). 

B horigon—The mineral horizon below an A horizon. he B 
horizon is in part a layer of change from the overlying A to 
the underlying C horizon. The B horizon also has distinctive 
characteristics caused (1) by accunrulation of clay, sesqui- 
oxides, humus, or some combination of these; (2) by 
prismatic or blocky structure; (8) by redder or stronger 
colors than the A horizon; or (4) by some combination of 
these. Combined A. and B horizons are usually ealled the 
solum, or true soil. If a soil lacks a B horizon, the A horizon 
alone is the solum. 

€ horizon.—The weathered rock material immediately beneath 
the solum, In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, 
a Roman numeral precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath 
an A or B horizon, 
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Increasers, Species in the clinmx vegetation that increase in rela- 
tive amount as the more desirable plants are reduced by close 
grazing; increasers commonly are shorter than decreasers, 

_and some are less palatable to livestock. 

Trrigation. Application of water to soils to assist in production 
of crops. Methods of irrigation are— 

Border.—Water is applied at the upper end of a strip in which 
the lateral flow of water is controlled by small earth ridges 
ealled border dikes, or borders. 

Basin.—Water is applied rapidly to relatively level plots sur- 
rounded by levees or dikes. 

Controlled flooding —Water is relensed at intervals from closely 

spaced field ditches and distributed uniformly over the field. 

gation.—Water is applied to small, closely spaced furrows 
or ditches in fields of close-growing crops, or in orchards, 
to confine the flow of water to one direction. 

Purrow—Water is applied in small ditches made by cultivation 
implements wsed for tree and row crops. 

Sprinkier.—Water is sprayed over the soil surface through pipes 
or nozzles from a pressure system, 

Subirrigation—Water is applied in open ditches or tile lines 
until the water table is raised enough to wet the soil. 

Wilt flooding —Irrigation water, released at high points, flows 
onto the field without controlled distribution. 

Mottled, Ivregularly marked with spots of different colors that 
vary in number and size. Mottling in soils t i 
poor aeration and lack of drainage. Descript: 
follows: Abundance—ferw, common, and many, size—fine, 
medium, and coarse; and contrast. it, distinet, and prom- 
iment, The size measurements are these: fine, less than 5 
millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medivm, ranging from 5 millimeters to 15 milli- 
meters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.6 
inch) in diameter along the greatest dimension. 

Munsell notation, A system for designating color by degrees of the 
three simple variables—hue, value, and chroma. For exanple, 
a notation of 1OYR 6/4 is a color with a hue of 1OYR, a value 
of 6, and a chroma of 4. 

Natural soil drainage. Refers to the conditions of frequency and 
duration of periods of saturation or partial saturation that 
existed during the development of the soil, as opposed to 
altered drainage, which is commonly the resutt of artificial 
drainage or ir tion but may be caused by the sudden 
deepening of channels or the blocking of draimage outlets. 
Seven different classes of natural soil drainage are recognized. 

Heeessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable 
and are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are. cow- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A ‘and upper B horizons and have mottling 
in the lower B and the GC horizons. 

Imperfectly or somewhat poorly drained soils are wet for sig- 
nificant periods but not all the time, and in Podzolic soils 
commonly have mottlings below 6 to 16 inches, in the lower 
A horizon and in the B and © horizons, 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light 
gray, with or without mottling, in the deeper parts of the 
profile. 

Ped. An individual natural soil aggregate. 
prism, or a block, in contrast to a clod. 

Permeability. The quality of a soil horizon that enables water or 
air to move through it. Terms used to describe permeability 
ave as follows: very slow, slow, moderatcly slow, moderate, 
moderately rapid, rapid, and very rapid. 

pH value. A numerical means for designating relatively weak 
acidity and alkalinity in soils. A pH value of 7.0 indicates 
precise neutrality; a higher value, alkalinity; and a lower 
value, acidity. 

Range condition. The state of health or productivity of both soil 
and forage in a given range, in terms of what productivity 


such as a erumb, a 
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could or should be under normal climate and the best practical 
management. Condition classes generally recognized are— 
excellent, good, fair, and poor. Che classification is based on 
the percentage of original, or climax, vegetation on the site, 
as compared to what ought to grow on it if management were 
good, 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. An 
acid, or “sour,” soil is one that gives an acid reaction; an 
alkaline soil is one that is alkaline in reaction. In words, the 
degrees of acidity or alkalinity are expressed thus: 


pH py 
Extremely acid_. Below 4.5 Mildly alkaline_.-_ 7.4 to 7.8 
Very strongly Moderately alka- 


acid 0 MINE oe ess 7.9 to &4 
Strongly .5 Strongly alkaline__ 8.5 to 9.0 
Medium 0 Very strongly 
Slightly ro 6.5 alkaline .~----__ 9.1 and 
Neutral .. 6.6 to 7.3 higher 

Relief. The clevations or inequalities of a land surface, considered 


collectively. 

Saline soil. A soil that contains soluble salts in amounts that 
impair growth of plants but that does not contain excess 
exchangeable sodium. 

Sand. Individual rock or mineral fragments in soils having diam- 
eters ranging from 0.05 to 2.0 millimeters. Most sind grains 
consist of quartz, but they may be any mineral composition. 
The textural class name of any soil that contains 85 percent 
or more sand and not more than 10 percent clay. 

Silt. Individual iwineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeters) to the lower 
limit of very fine sand (0.05 millimeters Soil of the silt 
textural class is 80 percent or more silt and less than 
12 percent clay. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. (he principal 
forms of soil structure are—platy (laminated), prismatic 
(vertical axis of aggregates longer than horizontal), colwenaear 
(prisms with rounded tops), blocky (angular or subangular), 
and granular, Structiurcless soils are (1) single grein (each 
grain by itself, as in dune sand) or (2) massive (the particles 
adhering together without any regular cleavage, as in many 
claypans and hardpans). 

Substratum. Technically ‘the part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to S inches in thickness. The 
plowed layer. 

Terrace. An embankment, or ridge, constructed across sloping soils 
on the contour or at a slight angle to the contour, The terrace 
intercepts surplus runoff so that it may soak into the soil 
or flow slowly to a prepared outlet without harm. Terraces 
in fields are generally built so they can be farmed. Terraces 
intended mainly for drainage have a deep channel that is 
maintained in permanent sod. 

Terrace (geological). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, lake, or the sea, Stream terraces 
are frequently called second bottoms, as contrasted to flood 
plains, and are seldom subject to overflow. Murine terraces 
were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in order 
of increasing proportion of fine particles, are sand, lowmy 
sand, sandy loam, loan, silt loan, silt, sandy clay loam, clay 
loam, silty clay loam, sandy clay, silty clay, and clay. The 
sand, loamy sand, and sandy Joam classes may be further 
(livided by specifying “coarse,” “fine,” or ‘very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the friable 
state and is associated with high noneapillary porosity and 
stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water, In some places 
an upper. or perched, water table may be separated from a 
lower one by a dry zone. 


GUIDE TO MAPPING UNITS 


For complete information about a mapping unit, read both the description of the mapping unit and that of the 
soil series to which the mapping unit belongs. An explanation of the capability classification begins on 
page 10. Windbreak groups are described on pages 23 and 24. Other information is given in tables as 
follows: 


Predicted yields of irrigated crops, Use of the soils in engineering, tables 
table 1, page 18. 3, 4, and 5, pp. 30 through 69. 
Predicted yields of dryfarmed crops, Acreage and extent, table 6, page 72. 
table 2, page 21. 
Capability unit Windbreak 
Range site suitability 
Irrigated Dry land group 
Map 
symbol Mapping unit Page [Symbol Page |Symbo] Page Name Page) Number 
Aa Absarokee clay loam, 1 to 4 
percent slopes-----------+---- 74 ‘|-------- -- JIlIe-2 14 jSilty, 15- to 19-inch 27 2 
precipitation zone 
Ab Absarokee clay loam, 4 to 7 
percent slopes--~~------------ 74 j-------- -- |IIJe-4 14 |Silty, 15- to 19-inch 27 2 
precipitation zone 
Ag Alluvial land, gravelly--------- Ce -- |VIw-2 16 |Shallow to Gravel, 10- 28 4 
to 14-inch precipi- 
tation zone 
Al Alluvial land, mixed------------ 75 ja--seec -- \VIw-2 16 |Shallow to Gravel, 10- 28 4 
to 14-inch precipi- 
tation zone 
An Alluvial land, seeped----------- 75 |[-------- -- [Vw-1 6 |Wetland, 10- to 14-inch 25 (1/) 
precipitation zone ~ 
An Alluvial land, wet-------------- 75 \-------- -- |Vw-l 6 |Wetland, 10- to 14-inch 25 -- 
precipitation zone 
Ao Amherst clay loam, 7 to 15 
percent slopes---------------- 76 |-------- -- |IVe-3 15 |Silty, 15- to 19-inch 27 3 
precipitation zone 
Ap Amherst-Maginnis channery clay 
loams, 4 to 7 percent Slopes-- 76 |-------- -- |IVe~3 LS |Silty, 15- to 19-inch 27 3 
precipitation zone 
Ar Apron loamy fine sand, 4 to 7 
percent slopes----~--------~--- 76 |-~------ -- Ve-2 5 |Sands, 10- to 14-inch 26 2 
precipitation zone 
AS Apron fine sandy loam, 4 to 7 
percent slopes---------------- 76 j--5----- -- Ve-2 15 }Sandy, 10- to 14-inch 26 2 
precipitation zone 
At Apron-Travessilla loamy fine 
sands, 7 to 15 percent slopes- 76 
Apron loamy fine sand------- nn -- |VIe-2 16 |Sands, 10- to 14-inch 26 2 
precipitation zone 
Travessilla loamy fine sand- -- |-------- -- |VIe-2 16 |Shallow Limy, 10- to 28 4 
14-inch precipitation 
zone 
Au Arvada clay loam, 0 to 1 percent 
slopes --------+---4 scr ccre ssa e 77 \IVs-2 13 |VIs-1 16 |Silty, 10- to 14-inch 27 -- 
precipitation. zone 
Av Arvada clay loam, 1 to 4 percent 
s lopes-----------"--------5--- 77 |IVs-2 13 \VIs-1 16 |Silty, 10- to 14-inch 27 -- 
precipitation zone 
Aw Arvada clay loam, 4 to 7 percent 
slopeS-----------------+------ 77 |------~- -- |VIs-1 16 |Silty, 10- to 14-inch 27 -- 
precipitation zone 
AX Arvada-Bone silty clay loams, 
0 to 1 percent slopes--------- 77 
Arvada silty clay loam------ -- |-------- -- |VIIs-2 17 |Silty, 10- to 14-inch pai -- 
precipitation zone 
Bone silty clay loam-------- ee Ct -- |VIIs-2 17 {Saline Upland, 10- to 28 =~ 
14-inch precipitation 
zone 


GUIDE TO MAPPING UNITS--Continued 


Capability unit 


Irrigated Dryland 
Map 
symbol Mapping unit Page |Symbol Page|Symbol Page 
Ay Arvada-Bone clays, 0 to 1 
percent slopes---------------- 78 
Arvada clay----------------- e- |e------- -- |VIIs-2 17 
Bone clay------------------- we [aeesecen -- |VIIs-2 17 
Bb Bainville loam, 2 to 7 percent 
SlopeS------------------- 7-0 2H 78 |-------- ~- |[Ve-4 16 
Be Bainville loam, 7 to 1S percent 
S$ lOpeS----------- een - n-ne 78 |-------- -- iVIe-4 16 
Be Bainville-Elso complex, 15 to 35 
percent slopes---------------- 79 
Bainville loam-----~--------- -- |VIe-4 16 
Elso clay loam-------------- o- peer n-e- -- |VIe-4 16 
Bf Bainville-Elso-Shale outcrop 
complex, 7 to 25 percent 
slopes --------+-------~-------- 73 
Bainville loam-------------- -- | -------- -- |VIe-4 16 
Elso clay loam-~------------- Soil otatataiatatete -- |VIe-4 16 
Shale outcrop---~----------- a eieteteiateteted we fewer wcee- oH 
Bg Bainville-Rock outcrop complex, 
15 to 45 percent slopes------- 79 |-------- -- |VIe-4 16 
Bl Bainville-Worland complex, 
4 to 7 percent slopes--------- 79 
Bainville loam-------------- wo | --e----- -- |TVe-4 16 
Worland fine sandy loam----- ae [worn a--- -- jIVe-4 16 
Bm Bew silty clay loam, 0 to 1 
percent slopes---------------- 80 | IIs-1 11 TIs-3 US 
Bn Bew clay, 0 to 1 percent slopes- 80 /IIIs-1 12 |IIIs-3 1S 
Bo Bew clay, 1 to 4 percent slopes- 80 /IIIe-1 12 Tle-3 14 
Br Bew-Allentine clays, 0 to l 
percent slopes---~--------~--- 80 
Bew clay---------------~---- -- ;TfIs-1 12 TIs-3 15 
Allentine clay-------------- -- | IIIs-1 12 IIs-3 15 
Bs Big Horn clay loam, 0 to 2 
percent slopes-------------~--- 8]. | -----+--+ -- ITc-1 15 
Bt Bone silty clay, 0 to 1 percent 
s lopeS~---~--~------------77- 82 | -------- ~- |VITIs-2 17 


Range site 


Clayey, 10- to 14-inch 
precipitation zone 

Saline Upland, 10- to 
14-inch precipitation 
zone 


Silty, 10- to 14-inch 
precipitation zone 


Silty, 10- to 14-inch 
precipitation zone 


Thin Silty, 10- to 14- 
inch precipitation 
zone 

Thin Silty, 10- to 14- 
inch precipitation 
zone 


Thin Silty, 10- to 14- 
inch precipitation 
zone 

Thin Silty, 10- to 14- 
inch precipitation 
zone 


Thin Silty, 10- to 14- 
inch precipitation 
zone 


Silty, 10- to 14-inch 
precipitation zone 
Sandy, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 
Clayey, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 
Clayey, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 


Saline Upland, 10- to 
inch precipitation 
zone 


27 


27 


27 


27 


27 


28 


Windbreak 
suitability 
group 


Name Page| Number 


w 


ww 


Map 
symbol 


Bu 


By 


Ca 


Cg 


Cn 


Da 


Dn 


Dr 


Ds 


Bc 


El 


Eo 


Es 


Mapping unit 


Bone silty clay, 1 to 6 percent 


slopes 


Clapper clay loam, 15 to 35 
percent slopes---------------- 


Clapper gravelly loam, 7 
percent slopes---------------- 


Cushman-Bainville loams, 1 
percent Slopes---------------- 
Cushman loam---------------- 
Bainville loam-------------- 
Cushman-Bainville loams, 
percent slopes---------------- 
Cushman loam---------------- 


Bainville loam-------------- 


Danvers silty clay loam, 2 
percent slopes---------------- 


Danvers silty clay loam, 
percent slopes---------------- 


Danvers-Judith complex, 7 to 15 
percent slopes-------~-------- 


Danvers-Shaak clay loams, 7 to 
1S percent slopes----~-------- 
Danvers clay loam----------- 


Shaak clay loam--------~---. 


Elso clay loam, 4 to 7 percent 


slopes------~------~---------- 


Elso-Lohmiller complex, 15 to 35 
percent slopes ---~------~------- 
Elso ¢lay loatiee-sos-oo-ces- 


Lohmiller clay loam--------- 
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Range site 


Pagel Symbol Page 
Be) oy g 


y unit 
Dry land 

Symbol. Page 
VIIs-2 17 
VIIs-2 17 
Vie-4 16 
VIe-4 16 
TITe-5 14 
Iife-5 14 
TilTe-5S 14 
ITIe-5 14 
Ile-2 14 
TVe-5 15 
IVe-3 15 
TVe-3 15 
1Ve-3 15 
IVe-4 16 
VIe-4 16 
VIe-4 16 
VIe-4 16 
VIe-4 16 


Name 


Saline Upland, 10- to 
14-inch precipitation 
zone 


Saline Upland, 10- to 
14-inch precipitation 
zone 


Thin Silty, 15- to 19- 
inch precipitation 
zone 


Thin Silty, 10- to ld- 
inch precipitation 
zone 


Silty, 10- to 14-inch 
precipitation zone 
ty, 10- to 14-inch 


precipitation zone 


Si 


Silty, 10- to 14-inch 
precipitation zone 
ty, 10- to 14-inch 


precipitation zone 


Si 


Silty, 15- to 19-inch 


precipitation zone 


Silty, 15- to 19-inch 


precipitation zone 


Silty, 15- to 19-inch 
precipitation zone 


Silty, 15- to 19-inch 
precipitation zone 
Silty, 15- to 19-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 


Thin Clayey, 10- to 14- 
inch precipitation 
zone 


Thin Clayey, 10- to 14- 
inch precipitation 
zone 

Clayey, 10- to 14-inch 
precipitation zone 


Page 


28 


28 


27 


27 


27 


27 


27 


28 


28 


27 


Windbreak 
Suitability 
group 


Number 


Map 
symbol 


Fa 


Fl 


Fo 


Fr 


Ft 


Ga 


Gh 


Gl 


Go 


Gr 


Gs 


Gt 
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Mapping unit 
Farland-Lambert silt loams, 
0 to 4 percent slopes---------- 87 
Farland silt loam---------~-- a 


Lambert silt loam------------ = 


Fattig sandy clay loam, 4 to 7 
percent slopes---~-----------~-- 87 


Fort Collins-Arvada clay loams, 

0 to 1 percent slopes---------- 88 
Fort Collins clay loam------- = 
Arvada clay loam------------- as 

Fort Collins-Arvada clay loams, 

1 to 4 percent slopes---------- 88 

Fort Collins clay loam------- ae 


Arvada clay loam-~----------- -- 


Fort Collins and Thurlow clay 


loams, 0 to 1 percent slopes--~ 88 
Fort Collins and Thurlow clay 
loams, 1 to 4 percent slopes--- 88 


Gilt Edge-Allentine complex, 
2 to 7 percent slopes-~--------- 89 
Gilt Edge loam---~------------ ou 


Allentine clay-----~--------- — 


Glenberg fine sandy loam, 1 to 4 
percent slopes----------------- 90 
Glenberg loam, 0 to 1 percent 
slopes--+-~-----------~-------- 90 
Glenberg loam, gravelly sub- 
stratum, 0 to 1 percent slopes- 90 
Grail clay loam, 2 to 4 percent 
Slopes - -~------------0- +225 5--- 90 
Grail silty clay, 0 to 1 percent 
§lopes==-----ssec-coreecocs scene 91 


Page| Symbol 


Capability unit 


Irrigated 


TIs-2 


IIs-2 


IIe-1 


Ile-1 


I=1 


IIe-1 


ITe-1 


Tes] 


TIs-1 


Page 


ll 


11 


1 


10 


EL 


11 


11 


Dryland 


Symbol 


IIle-7 


IIIs-3 


IIIs-3 


IIle-5 


TITe-5 


Iite-1 


IiTe-5 


TVe-5 


TVe-5 


TVe-2 


TITc-1 


Tife-5 


Ile-2 


IIs-4 


IIIe-4 


Iite-4 


TITe-4 


Page 


1s 


14 


14 


15 


14 


16 


16 


1S 


15 


14 


14 


14 


14 


14 


14 


Range site 


Silty, 15- to 19-inch 
precipitation zone 
Silty, 15- to 19-inch 
precipitation zone 


Sandy, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 
Clayey, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 
Clayey, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 


Silty, 10- to 14-inch 
precipitation zone 
Clayey, 10- to 14-inch 
precipitation zone 


Sandy, 10- to 14-inch 
precipitation zone 


Silty, 10- to 14-inch 
precipitation zone 


Silty, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 


Clayey, 15- to 19-inch 
precipitation zone 


Clayey, 15- to 19-inch 


precipitation zone 
Overflow, 15- to 19- 
inch precipitation 
zone 
Overflow, 15- to 19- 
inch precipitation 
zone 


27 


27 


27 


26 


27 


26 


26 


Windbreak 
suitability 
group 


Number 
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Capability unit Windbreak 
Range site suitability 
Irrigated Dryland group 
Map 
symbol Mapping unit Page|Symbol Page|Symbol Page Name Page| Number 
Ha Haverson loam, 0 to 1 percent 
Sloped <-e+s- sss e- eee ee cee 91 |T-1 10 |IIIc-1 15 |Silty, 10- to 14-inch 27 2 
precipitation zone 
Hb Haverson loam, clay substratum, 
0 to 1 percent slopes---------- 91 |IIs-2 11 |IIIs-3 15 |Silty, 10- to 14-inch 27 2 
precipitation zone 
He Haverson clay loam, 0 to 1 
percent. slopes----------------- 92 |I-1 10 |IIIc-1 15 |Clayey, 10- to 14-inch 27 2 
precipitation zone 
Hd Haverson silty clay loam, 0 to 1 
percent slopes---9-+-sss5-e-<-- 92 |I-1 10 |IIIc-1 15 |Clayey, 10- to 14-inch 27 2 
precipitation zone 
He Haverson silty clay loam, 1 to 3 
percent slopes---s--o-<-+9--<--= 92 |IIe-1 11 |IIIe-5 14 |Clayey, 10- to 14-inch 27 2 
precipitation zone 
Hh Haverson-Hysham loams, 0 to 1 
percent slopes----------------- 92 
Haverson loam---------------- -- |IIs-2 11 |IIIs-3 15 |Silty, 10- to 14-inch 27 2 
precipitation zone 
Hysham loam------------------ -- |IIs-2 11 |IIIs-3 15 |Saline Subirrigated 10- 25 -- 
to 14-inch precipita- 
tion zone 
H1 Haverson and Lohmiller soils, 
0 to 4 percent slopes---------- 92 |-------- -- | VIw-2 16 |Silty, 10- to 14-inch 27 2 
precipitation zone 
Hm Haverson and Lohmiller soils, 
channeled, 0 to 35 percent 
Slopes ~-------- 2-206 --- eee nee 92 | -----~-- -- |VIe-1 16 |Silty, 10- to 14-inch 27 2 
precipitation zone 
Hn Haverson loam, gravelly variant, 
0 to 1 percent slopes---------- 92 | IIIs-2 12 |-------- es -- 3 
Ho Heldt silty clay loam, 4 to 7 
percent slopes----------------- 93 | -------- -- |IIIe-5 14 |Clayey, 10- to 14-inch 27 2 
precipitation zone 
Hp Hesper silty clay loam, 0 to 1 
percent slopes----------------- 94 |I-1 10 | ITIc-1 1S |Silty, 10- to 14-inch 27 2 
precipitation zone 
Hr Hesper silty clay loam, 1 to 4 
percent slopes-------+--------- 94 |TIe-1 11 | IITe-s 14 |Silty, 10- to 14-inch 27 2 
precipitation zone 
Hs Hilly gravelly land-------------- 94 | -------- -- |VIe-3 16 |Shallow to Gravel, 10~ 28 -- 
to 14-inch precipita- 
tion zone 
Ht Hopley loam, 4 to 7 percent 
slopes------------------------- 95 |-------- -- |IIIe-4 14 |Silty, 15- to 19-inch 27 2 
precipitation zone 
Hu Hovert clay, 0 to 1 percent 
Slopes -------------ecn renner eee 95 | -------- -- | VIw-2 16 |Overflow, 10- to 14- 26 3 
inch precipitation 
zone 
Hv Hydro-Allentine complex, 2 ta 7 
percent slopes-------~---------- 96 
Hydro clay loam-------------- on Passecese -- |IVe-5 16 |Silty, 10- to 14-inch 27 3 
precipitation zone 
Allentine clay-~---------~---- wn | eeereene -- | TVe-5 16 |Clayey, 10- to 14-inch 27 4 


precipitation zone 


Map 
symbol 


Lg 


Lh 


Ll 


Lm 


Ln 


Lo 


Lr 


Ls 


Lt 


Lu 


Lv 


Ma 


Mc 


Mg 


Mm 


Mapping unit 


Larim gravelly loam, 9 to 4 
percent slopes--~--~------------ 


Larim gravelly loam, 4 to 7 
percent slopes----------------- 


Larim gravelly loam, 15 to 35 
percent slopeS----------------- 


Lavina loam, 2 to 4 percent 
slopes ------------------------ 


Lohmiller silty clay loam, 
3 to 7 percent slopes--------- 


Lohmiller silty clay, 0 to 1 
percent slopes---------------- 


Lohmiller soils, seeped, 0 to 2 
percent Slopes---------------- 
Lohmiller-Elso complex, 4 to 15 
percent slopes---------------- 
Lohmiller silty clay loam--- 


Elso clay loam-------------- 


Lohmiller-Hysham silty clay 
loams, 0 to 1 percent slopes-- 
Lohmiller silty clay loam--- 
Hysham silty clay loam------ 
Lohmiller silty clay, gravelly 
variant, 0 to 1 percent 


Maginnis channery clay loam, 
7 to 15 percent slapes-------- 


Maginnis channery clay loam, 
1S to 35 percent slopes------- 


Maginnis-Rock outcrop complex, 
35 to 60 percent slopes------- 


McKenzie clay, 0 to 1 percent 
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Capability unit 


Irrigated Dryland 
Page|Symbol Page 
101 |IVe-1 12 
101 |IVe-1 12 
101 |-------- -- 
102 |-------- > 
103 |-------- -- 
103 |IIIe-2 12 
104 |Iis-1l 1] 
104 |IIw-1 11 |--------- -- 
104 
104 
--- |IIs-2 11 | TIIs-3 15 
~-- |TIs-2 11 {| IIIs-3 15 
104 |IIs-1 11 | IIIs-3 15: 
105 |-------- -- |VIIs-1 17 
an [ow enn ene -- |VIIs-1 17 
105 |-------- -- |VIIs-1 17 
a06, |esece a ae 
106 {I-1 10 |IIIc-1 15 


Range site 


Name 


Shallow to Gravel, 10- 
to 14-inch precipita- 
tion zone 


Shallow to Gravel, 10- 
to 14-inch precipita- 
tion zone 


Shallow to Gravel, 10- 
to 14-inch precipita- 
tion zone 


Shallow Limy, 10- to 
14-inch precipitation 
zone 


Shale, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 
Clayey, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 


Shallow Nonlimy, 15- to 
19-inch precipitation 
zone 


Shallow Nonlimy, 15- to 
19-inch precipitation 
zone 


Shallow Nonlimy, 15- to 
19-inch precipitation 
zone 


Overflow, 10- to 14- 
precipitation zone 


Silty, 10- to 14-inch 
precipitation zone 


Pag 


28 


28 


28 


29 


27 


27 


27 


27 


27 


28 


28 


28 


27 


Windbreak 
suitability 
group 


Number 


Map 
symbol 


Mn 


Mo 


Mr 


Ms 


Mt 


Mu 


Mv 


Mw 


My 


Oh 


Os 
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Mapping unit 


McRae loam, ] to 4 percent 


McRae loam, 7 to 15 percent 


McRae-Bainville loams, 7 to 15 
percent slopes----------------- 
McRae loam----------------7-7- ce 
Bainville loam--------------- --- 
McRae-Hysham loams, 
percent slopes--------=s-------= 
McRae loam-~----------------- --- 
Hysham loam------------+-----" --- 
McRae-Hysham loams, 1 to 3 
percent. Slopes -=----"s---ssss+" 
McRae loam------------------7 --- 
Hysham loam--------~--------- --- 
McRae-Hysham loams, 3 to 6 
percent slopes------~---------- 
McRae loam---------~--------- <-> 
Hysham loam--------~--+------- --- 
Midway-Razor clay loams, 
percent slopes----------------- 
Midway clay loam------------- -+- 


Razor clay loam---~---------- --- 


Midway-Shale outcrop complex----- 
Midway clay loam------------- --- 
Shale outcrop---------------- --- 

Oburn-Shaak complex, 0 to 1 

percent slopes~--~------------- 
Oburn clay loam-------------- --- 
Shaak silty clay loam-------- --- 

Oburn-Shaak complex, 1 to 4 

percent slopes<----<<-sseres% 


QOburn clay loam-------------- --- 


Shaak silty clay loam-------- --- 


Page |Symbol 


Capability unit 


Irrigated Dry land 
Page {Symbol Page 
IIe-1 ll |IIle-5 14 
IIle-2 12 jIIle-5 14 
wonnee--- -- TVe-4 16 
wennenne- -- IVe-4 16 
Seereetes. 5S IVe-4 16 
IIs-2 11 {Ilifs-3 15 
TIIs-2 11 |IIIs-3 15 
IIe-1 11 {IIfe-5 14 
IIe-1 11 |IITIe-5 14 
IITe-2 12 {IITe-5 14 
IIIe-2 12 |IIIe-5 14 
sist econ -- |IVe-4 16 
Seeseses -- {1Ve-4 16 
aussesss -- |VIe-4 16 
o------- -- |VIIs-3 17 
iceceuse -- {IIs-4 14 
sen escce -- |IIs-4 14 
ae------ -- {IIs-4 14 
sees -- |IIs-4 14 


Range site 


Name 
Silty, 10- to 14-inch 
precipitation zone 


Silty, 10- to 14-inch 
precipitation zone 


Silty, 10- to 14-inch 
precipitation zone 


Silty, 10- to 14-inch 
precipitation zone 
Silty, 10- to 14-inch 
precipitation zone 
Silty, 10- to 14-inch 
precipitation zone 
Silty, 10- to 14-inch 
precipitation zone 
Silty, 10- to 14-inch 


precipitation zone 
Silty, 10- to 14-inch 
precipitation zone 


Silty, 10- to 14-inch 
precipitation zone 
Silty, 10- to 14~inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 
Clayey, 10- to 14-inch 
precipitation zone 


Thin Clayey, 10- to 14- 


inch precipitation 
zone 

Shale, 10- to 14-inch 
precipitation zone 


Silty, 15- to 19-inch 
precipitation zone 
Silty, 15- to 19-inch 
precipitation zone 


Silty, 15- to 19-inch 
precipitation zone 
Silty, 15- to 19-inch 
precipitation zone 


Windbreak 
suitability 
group 
Paga Number 
27 2 
27 2 
27 2 
27 2 
27 3 
27 2 
27 -- 
27 2 
27 -- 
27 2 
27 -- 
27 4 
27 3 
28 4 
29 -- 
27 4 
27 2 
27 4 
27 2 


GUIDE TO MAPPING UNITS--Continued 


Capability unit Windbreak 
Range site suitability 
Irrigated Dryland group 
Map 
symbol Mapping unit Page |Symbol Symbol Page Name Pagel Number 
Pe Pierre clay, 4 to 7 percent | 
slopes ---~------- nna sen er onan 109 [~------- TVe-5 16 |Clayey, 10- to 14-inch 27 3 
precipitation zone 
Pl Pierre-Lismas clays, 7 to 15 
percent slopes----------------- 109 
Pierre clay------------------ ---0 [e------- VIe-4 16 |Clayey, 10- to 14-inch 27 3 
precipitation zone 
Lismas clay------------------ --- [errr --- VIIs-1 17 |Shale, 10- to 14-inch 29 4 
precipitation zone 
Ra Razor clay loam, 2 to 7 percent 
slopes ------------------------- 110 |-------- IlIe-5 14 /Clayey, 10- to 14-inch 27 3 
precipitation zone 
Re Razor-Cushman complex, 2 to 4 
percent slopes----------------- 110 
Razor clay loam-------------- --- |[-------+- IIle-5S 14 |Clayey, 10- to 14-inch 27 3 
precipitation zone 
Cushman loame-<-------<-e5--- a= [eececcee Ifle-5 14 |Silty, 10- to 14-inch 27 2 
precipitation zone 
Re Rivyerwash-------6e3se eee soon ones 110 |-------- VITTS=1 PF [weenecscescmn meee ne -- -- 
Rk Rock land------------------------ 110 p------- VIIIs-1 17 |-------*-------+------ -- -- 
Rn Ryegate fine sandy loam, 2 to 4 
percent slopes-~-------------=- Lid. (Saree een Iile-7 15 |Sandy, 10- to 14-inch 26 2 
precipitation zone 
Rr Ryegate-Travessilla loams, 2 to 4 
percent slopess------s--~-sen0- lll 
Ryegate loam----~------------ --- [-------- VIe-1 16 |Silty, 10- to 14-inch 27 2 
precipitation zone 
Travessilla loam------------- --- |-------- VIe-1 16 {Shallow Limy, 10- to 28 4 
14-inch precipitation 
zone 
Rt Ryegate-Travessilla loams, 4 to 7 
percent slopes 
Ryegate loam---------------~- --- |-------- VIe-1 16 |Silty, 10- to 14-inch 27 2 
precipitation zone 
Travessilla loam------------- --+ |-------- VIe-1 16 {Shallow Limy, 10- to 28 4 
14-inch precipitation 
zone 
Sa Sage clay, 0 to 1 percent slopes- 112 |-------- VITIW-20 0 17) |[------- nen rece e rc rcnee ne -- 
Sh Shaak silty clay loam, 0 to l 
percent slopes----------------- 112 |-------- IIe-2 14 |Silty, 15- to 19-inch 27 2 
precipitation zone 
Sk Shaak silty clay loam, 1 to 4 
wercent Slopes--<---+ssscesse0- Ale) |-sss-="5 IIe-2 14 |Silty, 15- to 19-inch 27 2 
precipitation zone 
Sl Shale outcrop-------------------- 112 |----~---- VIIs-3 17 jShale, 10- to 14-inch 29 -- 
precipitation zone 
Sm Shale outcrop-Midway complex, 
15 to 35 percent slopes-------- 113 
Shale outcrop---------------- --+ j-------- VIIs-3 17 |Shale, 10- to 14-inch 29 -- 
precipitation zone 
Midway clay loam------------- --- |-------- VIe-4 16 |Thin Clayey, 10- to 14- 28 4 
inch precipitation 
zone 
Sn Shonkin loam, 0 to 1 percent 
slopesS------------------------- 113° }-------- IIIs-3 15 /Overflow, 10- to 14- 26 -- 
inch precipitation 
zone 


Map 
symbol 


So 


sr 


Ta 


Te 


Te 


Th 


Tn 


Tn 


To 


Tr 


Ts 


Tt 


Tu 


Va 


Vd 


Ve 


Mapping unit 


Shorey gravelly loam, 1 to 4 
percent s 


Shorey gravelly loam, 4 to 7 
percent $s 


Thurlow clay loam, 0 to 1 
percent s] 


Thurlow clay loam, 4 to 7 
percent s 


uca clay loam, 0 to 1 percent 


To and Wanetta clay loams, 

0 to 2 percent slopes--~------- 
Toluca and Wanetta clay loams, 

2 to 4 percent slopes---------- 


Toluca clay loam------------- 
Wanetta clay loam------------ 
Travessilla sandy loam, 4 to 15 


percent slopes----------------- 


Travessilla loam, 4 to 7 percent 
slopes----~+-------------------- 


Treasure fine sandy loam, 
percent slopes---------------- 


Treasure fine sandy 
10 percent slopes------------- 


Vananda silty clay, 
percent slopes---------------- 


Vananda silty clay, 
percent slopes---~--~--~-------- 


Vananda-Bone clays, 
percent slopes---------------- 
Vananda clay---------------- 


Bone clay------------------- 


GUIDE TO MAPPING UNITS--Continued 


Capability unit 


Irrigated Dry land 

Page |Symbol Page|Symbol Page 
114 |IlIe-1 ll {IITe-5 14 
114 TIe-2 12 |TITe-S 14 
115 - 10 {IIIc-1 15 
115 IIe-2 12 |IIIe-5 14 
116 - 10 |IIIc-1 5 
116 |ITe-1 11 |IIle-5 14 
116 |IIIe-2 12 |IITe-5 14 
116 |IIs-3 11 |-------- -- 
116 

--- |IIe-1 11 |IIIe-5 14 
--- |IIe-1 11 |IIIe-5 14 
117° ‘|-------- -- |VIe-3 16 
LL? |ene---+~ ~- |VIe-3 16 
117 |-------- -- |Vle-3 16 
117 |TIe-1 11 |IIIe-7 15 
117 |jIIIe-2 12 |IIIe-7 15 
118 |IVs-1 12 |VIs-1 16 
178: [-+=s-=-= -- |VIs-1 16 
118 

ese. Jeesscsse -- |VIs-1 16 
ame: |lececes ea -- |VIIs-2 17 


Range site 
Name 
Silty, 10- to 14-inch 


precipitation zone 


Silty, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 


Silty, 10- to 14-inch 
precipitation zone 


Silty, 10- to 14-inch 
precipitation zone 


Silty, 10- to 14-inch 
precipitation zone 


Silty, 10- to 14-inch 
precipitation zone 
Silty, 10- to 14-inch 
precipitation zone 


Shallow Limy, 10- to 


14-inch precipitation 


zone 


Shallow Limy, 10- to 


14-inch precipitation 


zone 


Shallow Limy, 10- to 


14-inch precipitation 


zone 


Sandy, 10- to 14-inch 
precipitation zone 


Sandy, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 


Clayey, 10- to 14-inch 
precipitation zone 
Saline Upland, 10- to 


14-inch precipitation 


zone 


Page 


27 


27 


27 


27 


27 


27 


28 


28 


26 


26 


27 


27 


a7 


28 


Windbreak 
suitability 
group 


Number 


GUIDE TO MAPPING UNITS~-Continued 


Capability unit Windbreak 
Range site suitability 
Irrigated Dry land group 
Map -— 
symbol Mapping unit Page |Symbol Page jSymbol Page Name ee Number 
Wv Wormser-Lavina clay loams, 2 to 4 
percent Slopes----------------- 123 
Wormser clay loam------------ --- |-------- -- |ITIe-5 14 |Silty, 10- to 14-inch 27 3 
precipitation zone 
Lavina clay loam------------- --- |-------- -- |IIIe-5 14 |Shallow Limy, 10- to 28 3 
14-inch precipitation 
zone 
Ww Wormser-Worland sandy loams, 
4 to 7 percent slopes---------- 123 
Wormser sandy loam----------- --- |-------- -- |IIIe-7 15 |Sandy, 10- to 14-inch 26 3 
precipitation zone 
Worland sandy loam------~+---- --- |-------- -- |IITe-7 15 |Sandy, 10- to 14-inch 26 -- 
precipitation zone 
Ya Yegen sandy loam, 0 to 1 percent 
$ lope$-----~------------~------+- 24 |I-1 10 jIile-6 15 |Sandy, 15- to 19-inch 26 1 


precipitation zone 

Yd Yegen sandy loam, 1 to 4 percent 
Slopes--~~--~-------------------- 24 |Ile-1 Tl |itle-6 1S |Sandy, 15- to 19-inch 26 1 

precipitation zone 

Ye Yegen sandy loam, 4 to 10 percent 
Ss lopeS-------~--------7-------- 24 |IIIe-2 12 jIlle-6 1S |Sandy, 15- to 19-inch 26 1 

precipitation zone 

Yt Yegen and Toluca soils, 7 to 15 


percent slopes----------------- 24 
Yegen sandy loam------------- --- |[--+--+--- -- IVe-4 16 {Sandy, 10- to 14-inch 26 1 
precipitation zone 
Toluca clay loam-----~------- --- |--------- -- IVe-4 16 |Silty, 10- to 14-inch 27 3 


precipitation zone 


1/ 


“Soils not placed in woodland suitability groups 1 through 5 are not suitable for windbreak plantings. 


Accessibility Statement 


The Natural Resources Conservation Service (NRCS) is committed to making its 
information accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
(800) 457-3642 or by e-mail at ServiceDesk-F TC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The USDA Target Center can convert USDA information and documents into 
alternative formats, including Braille, large print, video description, diskette, and 
audiotape. For more information, visit the TARGET Center’s Web site (http:/Awww. 
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY). 


Nondiscrimination Policy 

The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities.) 


To File an Employment Complaint 

If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 


found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 

If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.,; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 


intake@usda.gov. 


Persons with Disabilities 

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 
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MONTANA AGRICULTURAL EXPERIMENT STATION 


GENERAL SOIL MAP 
YELLOWSTONE COUNTY, MONTANA 


Scale 1:506,880 
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NOTE— 
This map is intended tor general planning. 
Each delineation may contain soils having rat- 4 
ings different from those shown on the map. | 
Use detailed soil maps for operational planning. 
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SOIL ASSOCIATIONS 
SOILS OF THE SHALE AND SANDSTONE UPLANDS 


Bainville-Elso-McRae association: Undulating to hilly, moder- 
ately deep and shallow looms and clay loams underlain by silt 
loam to silty clay loam, and deep soils that are loam through- 
out; on shale and sandstone uplands 


Cushman-Bainville association: Undulating to rolling, moder- 
ately deep loams that have a clay loam subsoil or are underlain 
by clay loam and silt loam; on shale uplands 


Worland-Bainville-Travessilla association: Rolling to hilly, 
moderately deep and shallow fine sandy loams and loams under- 
lain by sandy loam to clay loam; on sandstone and shale uplands 


Bainville-Travessilla-Rock land association: Moderately steep 
and steep, moderately deep and shallow loams and fine sandy 
loams underlain by clay loam to fine sandy loam, and sandstone 
and shale rock land 


Wormser-Lavina-Razor association: Undulating to rolling, moder- 
ately deep and shallow soils that have a dominantly clay loam 
subsoil; on sandstone and shale uplands 


Pierre-Lismas-Kyle association: Rolling to moderately steep, 
shallow to deep silty clays and clays that are underlain by 
clay; on clay shale uplands 


Midway-Heldt association: Sloping to moderately steep, moder- 
ately deep and deep soils that are dominantly clay loam and 
silty clay loam throughout; on uplands and in valleys 


Maginnis-Absarokee association: Undulating to steep, shallow 
and moderately deep soils that have a dominantly clay loam 
subsoil; on uplands 


SOILS OF THE RIVER TERRACES, LOW ALLUVIAL FANS, 
AND FLOOD PLAINS 


McRae-Lohmiller-Keiser association: Gently sloping to sloping, 
deep loams to silty clays underlain by clay to fine sandy loam; 
on high terraces and fans 


Vananda-McKenzie-Arvada association: Level to gently sloping, 
deep clays to loams over clay; on terraces and fans and in dry 
lake basins 


Haverson association: Level to gently sloping, deep loams that 
are underlain by loam and silt loam; on flood plains and terraces 


SOILS OF THE HIGH TERRACES AND BENCHES 


Bew-Allentine association: Level to sloping, deep soils that 
have a clay subsoil; on terraces and fans 

Wanetta-Keiser association: Level to steep, deep soils that 
have a clay loam to silty clay subsoil; on high terraces 
Danvers association: Gently undulating to rolling, deep soils 


that have a silty clay and clay loam subsoil; on high benches 
and terraces 


December 1970 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


NAME 


Absarokee clay loam, | to 4 percent slopes 

Absarokee clay loam, 4 to 7 percent slopes 

Alluvial land, gravelly 

Alluvial land, mixed 

Alluvial land, seeped 

Alluvial land, wet 

Amherst clay loam, 7 to 15 percent slopes 

Amherst-Maginnis channery clay loams, 4 to 7 percent 
slopes 

Apron loamy fine sand, 4 to 7 percent slopes 

Apron fine sandy loam, 4 to 7 percent slopes 

Apron-Travessilla loamy fine sands, 7 to 15 percent 
slopes 

Arvada clay loam, 0 to 1 percent slopes 

Arvada clay loam, | to 4 percent slopes 

Arvada clay loam, 4 to 7 percent slopes 

Arvada-Bone silty clay loams, 0 to 1 percent slopes 

Arvada-Bone clays, 0 to | percent slopes 


Bainville loam, 2 to 7 percent slopes 

Bainville loam, 7 to 15 percent slopes 

Bainville-Elso complex, 15 to 35 percent slopes 

Bainville-Elso-Shale outcrop complex, 7 to 25 
percent slopes 

Bainville-Rock outcrop complex, 15 to 45 percent 
slopes 

Bainville-Worland complex, 4 to 7 percent slopes 

Bew silty clay loam, 0 to | percent slopes 

Bew clay, 0 to 1 percent slopes 

Bew clay, 1 to 4 percent slopes 

Bew-Allentine clays, 0 to 1 percent slopes 

Big Horn clay loam, 0 to 2 percent slopes 

Bone silty clay, Oto | percent slopes 

Bone silty clay, 1 to 6 percent slopes 

Bone clay, 0 to | percent slopes 


Clapper clay loam, 15 to 35 percent slopes 
Clapper gravelly loam, 7 to 15 percent slopes 
Cushman-Bainville loams, | to 4 percent slopes 
Cushman-Bainville loams, 4 to 7 percent slopes 


Danvers silty clay loam, 2 to 4 percent slopes 
Danvers silty clay loam, 8 to 15 percent slopes 
Danvers-Judith complex, 7 to 15 percent slopes 
Danvers-Shaak clay loams, 7 to 15 percent slopes 


Elso clay loam, 4 to 7 percent slopes 

Elso clay loam, 7 to 15 percent slopes 

Elso clay loam, 15 to 60 percent slopes 
Elso-Lohmiller complex, 15 to 35 percent slopes 


Farland-Lambert silt loams, 0 to 4 percent slopes 

Fattig sandy clay loam, 4 to 7 percent slopes 

Fort Collins-Arvada clay loams, 0 to | percent 
slopes 

Fort Collins-Arvada clay looms, | to 4 percent 
slopes 

Fort Collins and Thurlow clay loams, 0 to 1 
percent slopes 

Fort Collins and Thurlow clay loams, | to 4 
percent slopes 


Gilt Edge-Allentine complex, 2 to 7 percent slopes 

Glenberg fine sondy loam, | to 4 percent slopes 

Glenberg loam, 0 to 1 percent slopes 

Glenberg loam, gravelly substratum, 0 to | percent 
slopes 

Grail cloy loam, 2 to 4 percent slopes 

Grail silty clay, 0 to 1 percent slopes 

Grail soils, 2 to 15 percent slopes 


YELLOWSTONE COUNTY, MONTANA 


SOIL LEGEND 


NAME 


Haverson loam, 0 to | percent slopes 

Haverson loam, clay substratum, 0 to 1 percent slopes 

Haverson clay loam, 0 to 1 percent slopes 

Haverson silty clay loam, 0 to 1 percent slopes 

Haverson silty clay loam, 1 to 3 percent slopes 

Haverson-Hysham loams, 0 to 1 percent slopes 

Haverson and Lohmiller soils, 0 to 4 percent slopes 

Haverson and Lohmiller soils, channeled, 0 to 35 
percent slopes 

Haverson loam, gravelly variant, 0 to 1 percent slopes 

Heldt silty clay loam, 4 to 7 percent slopes 

Hesper silty clay loam, 0 to 1 percent slopes 

Hesper silty clay loam, 1 to 4 percent slopes 

Hilly gravelly land 

Hopley loam, 4 to 7 percent slopes 

Hovert clay, 0 to 1 percent slopes 

Hydro-Allentine complex, 2 to 7 percent slopes 

Hydro-Arvada clay loams, 0 to 2 percent slopes 

Hysham-Laurel loams, 0 to 2 percent slopes 

Hysham-Laurel silty clay loams, 0 to 2 percent slopes 

Hysham and Haverson soils, 0 to 4 percent slopes 


Keiser silty clay loam, 0 to 1 percent slopes 
Keiser silty clay loam, 1 to 4 percent slopes 
Keiser silty clay loam, 4 to 7 percent slopes 
Keiser and Hesper silty clay loams, 0 to | percent 
slopes 

Kyle silty clay, 0 to] percent slopes 

Kyle silty clay, 1 to 4 percent slopes 

Kyle silty clay, 4 to 7 percent slopes 


Lambert silt loam, 1 to 4 percent slopes 

Lambert silt loam, 4 to 7 percent slopes 

Lombert silt loam, 7 to 15 percent slopes 

Lombert soils, 7 to 35 percent slopes 

Larim loam, 0 to 4 percent slopes 

Larim gravelly loam, 0 to 4 percent slopes 

Lorim gravelly loam, 4 to 7 percent slopes 

Lorim gravelly loam, 15 to 35 percent slopes 

Lavina loam, 2 to 4 percent slopes 

Lismas clay, 15 to 35 percent slopes 

Lohmiller silty clay loam, 3 to 7 percent slopes 

Lohmiller silty clay, 0 to 1 percent slopes 

Lohmiller soils, seeped, 0 to 2 percent slopes 

Lohmiller-Elso complex, 4 to 15 percent slopes 

Lohmiller-Hysham silty clay loams, 0 to 1 percent 
slopes 

Lohmiller silty clay, gravelly variant, 0 to 1 
percent slopes 


Maginnis channery clay loam, 7 to 15 percent slopes 

Maginnis channery clay loam, 15 to 35 percent slopes 

Maginnis-Rock outcrop complex, 35 to 60 percent 
slopes 

McKenzie clay, 0 to 1 percent slopes 

McRae loam, 0 to 1 percent slopes 

McRae loam, 1 to 4 percent slopes 

McRae loam, 4 to 7 percent slopes 

McRae loam, 7 to 15 percent slopes 

McRae-Bainville loams, 7 to 15 percent slopes 

McRae-Hysham loams, 0 to | percent slopes 

McRae-Hysham loams, | to 3 percent slopes 

McRae-Hysham loams, 3 to 6 percent slopes 

Midway-Razor clay loams, 4 to 7 percent slopes 

Midway-Shale outcrop complex 


Oburn-Shaak complex, 0 to | percent slopes 
Oburn-Shaak complex, 1 to 4 percent slopes 


MONTANA AGRICULTURAL EXPERIMENT STATION 


NAME 


Pierre clay, 4 to 7 percent slopes 


Pierre-Lismas clays, 7 to 15 percent slopes 


Razor clay loam, 2 to 7 percent slopes 


Rozor-Cushman complex, 2 to 4 percent slopes 


Riverwash 
Rock land 
Ryegate fine sandy loam, 2 to 4 percent 


slopes 


Ryegate-Travessillo loams, 2 to 4 percent slopes 
Ryegate-Travessilla loams, 4 to 7 percent slopes 


Sage clay, 0 to | percent slopes 


Shaak silty clay loam, 0 to 1 percent slopes 
Shack silty clay loam, 1 to 4 percent slopes 


Shale outcrop 

Shale outcrop-Midway complex, 15 to 35 
slopes 

Shonkin loam, 0 to 1 percent slopes 


percent 


Shorey gravelly loam, 1 to 4 percent slopes 
Shorey gravelly loam, 4 to 7 percent slopes 


Thurlow clay loam, 0 to 1 percent slopes 
Thurlow clay loam, 4 to 7 percent slopes 


Toluca clay loam, 0 to 1 percent slopes 
Toluca clay loam, 1 to 4 percent slopes 
Toluca clay loam, 4 to 7 percent slopes 


Toluca arid Wanetta clay loams, 0 to 2 percent slopes 
Toluca and Wanetta clay loams, 2 to 4 percent slopes 


Travessilla sandy loam, 4 to 15 percent 
Travessilla loam, 4 to 7 percent slopes 
Travessilla loam, 7 to 15 percent slopes 
Treasure fine sandy loam, | to 4 percent 


slopes 


slopes 


Treasure fine sandy loam, 4 to 10 percent slopes 


Vanonda silty clay, Oto 1 percent slopes 
Vananda silty clay, 1 to 7 percent slopes 
Vananda-Bone clays, 4 to 7 percent slopes. 


Wanetta loam, 0 to | percent slopes 
Wanetta loam, 1 to 4 percent slopes 


Wanetta gravelly loam, 0 to 2 percent slopes 


Wanetta cloy loam, 0 to | percent slopes 
Wonetta clay loam, 1 to 4 percent slopes 


Wanetta-Larim clay loams, 0 to | percent slopes 
Wanetta-Larim clay loams, | to 4 percent slopes 
Wanetta-Larim clay loams, 4 to 7 percent slopes 
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